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ABSTRACT 


This  report  summarizes  the  ou-site  study  of  mechanization 
in  DoD  libraries  and  information  centers.  Included  are  presentations 
and  evaluations  on  thesaurus  building,  file  structure,  input  processing, 
serial  control,  selective  dissemination  of  information,  circulation 
control,  equipments  being  used,  recommendations  on  information 
retrieval  systems,  observations  oil  organization,  operation  and 
application,  and  summaries  on  mechanization  status,  scope  and  size 
of  collections,  and  COSATI  subject  area  breakdowns.  76  facilities 
were  visited;  individual  reports  were  generated  for  35.  Abstracts 
for  the  35  reports  and  their  DDC  AD  numbers  are  included. 
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INTRODUCTION  AND  S l J M M AH 7 


1.  PURPOSE  OF  THU  STUDY 

The  purpose  of  this  study  was  to  obtain  detailed  information 
relating  to  the  mechanized  systems  being  planned,  developed,  and  used 
within  DqD  technical  libraries  and  information  centers.  The  information 
gathered  was  to  be  organized,  analyzed,  and  documented  to  provide  a 
basis  for  the  following: 

.  Determination  of  the  present  status  of  mechanization  in 
the  subject  facilities 

Assessment  of  the  costs  and  effectiveness  of  the  information 
systems 

,  Definition  of  significant  developed  and  developing  techniques 
and  problem  areas 

Promulgation  of  the  information  to  aid  in  the  development 
and  improvement  of  related  systems. 

In  all,  76  facilities  were  studied  during  the  period  of  this  project. 
These  are  identified  on  pages  x  through  xvii  and  their  collection 
characteristics  are  described  in  Appendix  A.  Of  these,  33  had  signifi¬ 
cant  mechanized  systems  in  development  or  operation.  Detailed  infor¬ 
mation  relating  to  the  operation,  the  mechanized  processes,  program 
systems,  files  and  routines,  equipment  used,  future  plans,  and  costs 
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of  systems  at  individual  facilities  is  separately  documented  in  individual 
facility  reports.  Headers  interested  in  the  specific  data  collected  at 
each  of  the  significantly  mechanized  facilities  are  referred  to  these 
reports.  Thirty-five  individual  facility  reports  have  been  published 
which  include  the  33  with  mechanized  systems  as  well  as  two  nonrnech- 
anized  facilities.  (The  latter  were  surveyed  prior  to  the  final  decision 
regarding  the  reporting  scheme.)  Abstracts  for  each  of  the  3D  reports 
appear  in  Appendix  B, 

Summarizations  of  the  above  information  and  analysis  relating  to 
the  basic  objectives  of  this  contract  are  presented  in  this  report. 
Throughout  the  report,  abbreviations  are  used  rather  than  complete 
names  of  the  facilities  surveyed,  A  glossary  of  the  abbreviations  appears 
on  pages  vi  through  xiii. 

2,  STUDY  APPROACH 

The  study  was  conducted  in  three  phases.  Pilot  Interviews.  Data 
Collection,  and  Data  Analysis. 

Pilot  Interviews  in  four  libraries  were  completed  in  July  1965, 

The  purpose  of  this  phase  was  to  establish  a  realistic  and  comprehensive 
survey  procedure  to  insure  adequacy  of  the  information  to  be  collected. 


Interviews  were  conducted  at  the  libraries  at  the  Bureau  of  Ships,  Ft. 
Detrick,  Harry  Diamond  Laboratories,  and  Foreign  Tcclmology  Division 
of  the  Air  Force  Systems  Command,  These  were  selected  because  of 
their  proximity  and  relatively  advanced  degree  of  mechanization. 


The  Data  Collection  Phase  began  in  July  1965  and  continued  for 
seven  months.  For  this  phase,  the  libraries  and  information  centers 
were  organized  into  i  1  areas:  Southeast;  Southwest;  Washington,  D.C.; 
Huston;  Columbus- Dayton,  Ohio;  Northern  California;  Ann  Arbor- 
Sutions  Bay,  Michigan;  Indianapolia-Chicago;  New  York- Philadelphia; 
Southern  California;  and,  the  Desert  Region.  Data  were  collected  by 
two  teams,  each  of  which  included  a  librarian  and  a  computer  specialist. 
Of  the  7G  facilities  visited,  10  were  DoD,  17  wore  Army,  2G  were  Navy, 
and  23  were  Air  Force.  Facilities  to  be  reported  on  in  depth  were 
selected  on  the  basis  of  the  degree  of  usage  of  computers  or  of  novel 
application  of  other  equipment.  Each  report  was  reviewed  and  approved 
hv  the  facility  concerned  before  publication. 


Information  analysis  began  in  mid- December  1965  and  continued 
for  Eve  months,  the  major  activity  being  in  the  final  two  months.  This 
final  report  of  the  project  presents  the  results  of  the  analysis  and  a 
summary  c.f  the  information  collected. 
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SUMMARY  OF  FINDINGS  OF  THE  STUDY 


(1)  Status  of  Mechanization 

Table  1  summarizes  the  mechanization  status  of  the  33 
facilities  that  have  significant  mechanized  systems.  Of  these, 
six  have  relatively  sophisticated  overall  program  systems.  These 
are  BuShips  (Ships  System  Command),  FTD,  Fort  Detrick,  APL, 
NOTS,  and  RSIC.  Most  of  the  facilities  combine  mechanized  and 
manual  operations.  In  almost  every  one  of  the  33  facilities,  a 
mechanization  improvement  project  was  underway  or  planned. 

It  is  notable  that  none  of  the  facilities  has  developed  novel 
programming  techniques  (e.g. ,  automatic  abstracting  and  indexing), 
and  none  has  expressed  the  need  or  desire  to  do  so.  All  are 
dependent  upon  proven  and  well- exploited  software  techniques. 

Only  one  facility  owned  (leased)  the  computer  it  used  (Mech¬ 
anical  Properties  Data  Center).  It  is  significant  to  note,  however, 
that  facilities  felt  that  the  lack  of  control  over  equipment  was  the 
source  of  many  of  their  problems.  None  used  time-shared  tech¬ 
niques;  although  TPRC  has  plans  to  do  so,  and  Recon  Central  exper¬ 
imented  for  a  while  with  a  teletype  communication  link  between 
human  operators  —  one  at  the  Central  and  one  at  the  remote  com¬ 
puter. 
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Seven  of  the  facilities  stored  their  thesauri  in  computer 
memory  and  used  them  for  automatic  error  control  and/or  code 
conversion  for  natural  language  input.  Only  three  found  links  and 
roles  to  be  worth  the  added  programming  complexity. 

Eighteen  facilities  stored  their  search  files  in  an  inverted 
form  (e.g.  ,  a  file  ordered  by  accession  numbers)  and  four  in  the 
direct  form  (e.g. ,  a  file  ordered  by  descriptors).  Searching  a 
direct  file  can  be  a  long  procedure  since  the  file  must  include  a 
record  for  each  acquisition  in  the  library.  Each  of  these  records 
must  be  searched  in  serial  sequence  to  determine  if  it  has  the 
desired  combination  of  descriptors.  An  inverteu  file,  on  the  other 
hand,  has  one  record  for  each  descriptor  and,  therefore,  is  only 
as  long  as  the  descriptor  thesaurus.  Furthermore,  a  search  can 
be  confined  to  only  those  descriptors  of  interest.  Searching  this 
latter  type  of  file,  however,  requires  a  more  sophisticated  pro¬ 
gram  (see  Section  VI,  "File  Structure"),  but  the  total  search  time 
can  be  much  shorter.  For  this  reason,  the  use  of  direct  files  in 
mechanized  searching  is  unusual,  although  direct  files  are  often 
used  after  an  inverted  file  searci.  in  order  to  obtain  bibliographic 
information  relative  to  the  retrieved  accession  numbers. 

Two  kinds  of  retrieval  system  philosophies  which  employ 
a  direct  file  search  were  encountered.  One  (e.g.,  NFS)  is  a 
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two-tape  file  scheme  wherein  an  abbreviated  file  (accession  num¬ 
ber  vs.  coded  descriptors)  is  actually  searched  while  a  second  detail 
file  is  driven  in  synchronism.  When  a  selection  is  made  on  the 
abbreviated  file,  the  printout  is  developed  from  the  detail  file 
including  the  reference,  bibliographic  information,  and  abstract. 

The  second  approach  (e.g,  ,  APL)  is  based  on  a  unit-record  con¬ 
cept  in  which  each  record  carries  detailed  information  describing 
the  document.  The  primary  advantage  of  both  approaches  is  that 
the  retrieved  information  is  printed  out  in  detail  (e.g. ,  with  biblio¬ 
graphic  data  and  abstracts)  immediately  without  a  secondary  opera¬ 
tion  being  required. 

Four  of  the  facilities  (all  information  centers)  have  mechan¬ 
ized  files  of  d-^ta  that  can  be  manipulated  and  reordered  in  the 
process  of  retrieval.  The  retrieved  outputs  of  these  are  actually 
specific  answers  to  specific  questions.  All  of  the  other  systems 
studied  retrieve  only  document  references. 

Four  facilities  have  developed  SDI  systems.  Four  produced 
or  were  planning  permuted  indexes  that  were  to  be  available  to  the 
user.  Two  information  center  complexes,  the  University  of  Mich¬ 
igan  group  (IRIA,  VESIAC,  and  BAMIRAC)  and  the  EPIC,  are 
planning  or  are  involved  in  generalized  information  retrieval 
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programs  that  serve  a  multitude  of  facilities.  (These  generalized 
programs  represent  a  considerable  cost  economy,  since  a  single 
program  development  can  be  used  by  several  facilities.  The  gen¬ 
eralized  program  approach  can  make  the  difference  between  being 
able  to  justify  and  afford  a  mechanized  search  process,  and  having 
none  at  all.  ) 

Almost  all  of  the  libraries  complained  of  a  poor  understanding 
of  library  problems  on  the  part  of  the  programmers,  and,  in 
general,  the  programmers  criticized  the  librarians  for  not  under¬ 
standing  the  potentials  and  limitations  of  computer  applications. 

Poor  communications  between  librarian  and  programmer  can  be 
blamed  for  many  of  the  system  development  problems  experienced. 
Some  of  these  problems  manifested  themselves  only  after  the 
system  was  operating  and  improvements  more  difficult  to  under¬ 
take.  For  example,  Boolean  search  capabilities  were  sometimes 
designed  into  the  retrieval  program  with  severe,  although  uninten¬ 
tional,  limitations.  One  such  limitation  was  the  inability  of  the 
program  to  relate  both  the  AND  and  the  OIl  operators.  Also,  the 
capability  for  search  complexability  often  seemed  far  more  so¬ 
phisticated  than  necessary  to  satisfy  the  actual  user's  needs. 
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In  their  relationships  with  programmers,  the  information 
cei  fers  had  much  less  difficulty  than  did  the  libraries.  This  can 
be  attributed  to  two  conditions: 


The  centers'  staffs  were  usually  more  technically 
oriented  and  had  a  meaningful  understanding  of  com¬ 
puter  technology.  They  were  able,  therefore,  to 
communicate  with  the  programmer  on  his  terms,  (We 
encountered  no  programmers  who  could  communicate 
with  the  librarian  on  his  terms.  ) 

Some  centers  (e.g. ,  TPRC  and  MPDC)  maintained  a 
staff  member  who  had  the  ability  to  program. 


It  would  appear  that  unless  the  libraries  found  themselves 
in  a  similar  position,  they  would  continue  to  suffer  the  conse¬ 
quences  of  poor  communication. 


We  believe  that  a  more  businesslike  approach  to  the  pro¬ 
grammer  and  an  effective  cost  control  program  will  reduce  this 
problem  as  well  as  several  others  related  to  the  development  of 
niechanized  systems.  The  following  sections  present  these  aspects 
in  greater  detail. 


(2)  Costs  of  Mechanization 

In  almost  every  library  studied,  cost  information  on  system 
development  was  either  not  available,  of  questionable  reliability, 
or  not  comprehensive.  In  addition,  there  was  m  almost  universal 
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lack  of  concern  about  development  costs  on  the  part  of  the  librar¬ 
ians  when  these  costs  were  not  associated  with  manpower  billets 
or  hardware  purchases.  Information  center  operators,  conversely, 
were  generally  very  concerned  about  costs  and  maintained  detailed 
records  of  current  operating  costs,  although  even  in  these  cases 
the  historical  development  costs  were  usually  not  available. 


The  lack  of  cost  information  appears  to  be  the  result  of  one 
or  more  of  the  following  factors: 


Time  is  generally  made  available  to  a  library  on  a 
computer  that  it  does  not  own  and,  often,  the  library 
is  not  charged  for  the  time  used. 

In  some  cases,  programming  has  been  done  in  house 
at  no  cost  to  the  library  and  with  no  records  kept  of 
man-hours  expended. 

In  other  cases,  programming  was  done  by  contractors 
who  performed  many  services  in  addition  to  program¬ 
ming  for  the  library,  and  the  library  programming 
costs  were  not  separable  from  other  costs. 

The  historical  operating  costs  for  the  premechanized 
manual  system  are  not  usually  available  for  compar¬ 
ison. 


For  those  libraries  with  developing  mechanized  oper¬ 
ations,  the  costs  are  mingled  with  other  library  activ¬ 
ities,  including  use  of  the  old  system  (card  catalog, 
etc. ),  which  the  new  system  has  not  yet  replaced. 


We  feel  that  incomplete  cost  records  and  insufficient  con¬ 
cern  about  cost  versus  usefulness  and  value  is  probably  the  most 
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detrimental  influence  to  the  development  of  many  of  the  systems 
encountered.  We  believe  that  this  criticism  is  valid  in  the  major¬ 
ity  of  systems  studied. 


Reference  to  the  individual  facility  reports  will  reveal  a 
number  of  examples  of  the  acquisition  of  a  .system  which  proved 
useless  and  had  to  be  abandoned,  or  which  was  only  marginally 
successful  and  later  required  extensive  modifications.  The  survey 
data  clearly  indicate  some  cases  in  which  a  program  of  mechani¬ 
zation  was  initiated  and  pursued  simply  because  it  was  the  "thing 
to  do".  Several  of  these  systems  seemed  remarkably  able  to 
operate  and  to  expand  in  the  vacuum  of  a  nearly  complete  absence 
of  considerations  of  user  needs, 

A  sensible  attention  to  the  elements  of  system  development 
and  operating  costs,  as  well  as  to  the  resulting  system  effective¬ 
ness  (including  satisfaction  of  user  needs),  is  essential  if  the 
above  situations  are  to  be  avoided.  For  this  reason,  we  have 
included  a  discussion  of  pertinent  cost  factors  in  the  following 
paragraphs. 
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1. 


The  purpose  of  assembling  cost  information  is  to  measure 


how  resource  consumption  compares  with  resource  allocation. 
The  allocation  is  usually  specified  by  a  budget,  which,  in  turn, 
should  reflect  the  judgement  of  management  concerning  the 
relative  value  of  each  activity.  This  value  judgement  should 
include  intangibles  as  well  as  tangibles.  Applied  to  mecha¬ 
nized  processes,  this  means  considering  and  including  the 
value  of  such  elements  as  increased  timeliness,  flexibility, 
and  quality;  broader  and/or  deeper  search  capability;  greater 
file  detail;  increased  user  satisfaction;  etc.  The  elements  of 
value  (both  tangible  and  intangible)  used  in  determining  budgetary 
allocation  should  be  the  same  ones  used  in  measuring  the 
operating  systems  effectiveness,  This  provides  a  two-way 
check  --  budget  versus  cost  and  expected  value  versus  actual 
effectiveness. 

2.  As  the  cost  information  is  accumulated,  it  should  be 
compared  to  the  budget.  The  budget  should  be  subject  to 
revision  based  upon  the  changing  availability  of  resources 
and  the  changing  view  of  the  value  of  the  system  elements 
as  derived  from  measures  of  performance  effectiveness. 

(See  the  following  Section  on  Effectiveness  of  Mechanization). 
Ideally,  this  approach  will  lead  to  the  selection  of  the  most 
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desirable  courses  of  action  while  minimizing  the  effects  of 
unwarranted  optimism  or  undue  pessimism.  It  should  also 
permit  a  more  sensible  and  orderly  consideration  of  future 
developments  such  as  service  demand  variations,  new 
techniques,  expanding  and  contracting  missions,  etc.  ,  and 
should  permit  the  formation  of  a  basis  for  coordination  with 
other  organizations  (e.  g. ,  purchasing  and  computer  program¬ 
ming  groups). 

3.  Examples  of  elements  that  make  up  the  overall  cost  of 

mechanized  processes  are: 

Library  staff  salaries  (relative  to  the 
mechanized  process) 

,  Materials  cost 

Equipment  purchase  or  rental  cost 

.  Equipment  space  requirements 

Maintenance  charges 

.  Computer  time 

.  Programming  cost  (even  if  not  charged  to  the 

library) 

Cost  of  contractor  services 
Cost  of  acquiring  new  skills 

These  cost  elements  should  be  assembled  and  related 
to  various  units  of  the  mechanized  operation,  such  as  cost 
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of  maintenance  and  update  lists,  cost  per  acquisition,  per 
item  cataloged,  per  search,  per  dissemination,  etc.  These 
figures  will  permit  a  cost  analysis  of  the  mechanized  processes 
in  terms  of  budget  and,  combined  with  the  operation  statistics, 
a  determination  of  cosi  effectiveness.  Finally,  ihese  figures 
can  be  maintained  from  year  to  year  to  develop  a  historical 
cost  basis  for  comparisons,  decisions  regarding  future 
allocations,  staff  alterations,  and  changes  in  service  emphasis. 

(3)  Effectiveness  of  Mechanization 

The  following  considerations  have  precluded  a  quantitative 

determination  of  the  effectiveness  of  the  systems  studied: 

Factors  of  effectiveness  for  information  systems 
have  not  been  generally  agreed  upon.  {The  National 
Science  Foundation  and  ATLiS  are  currently  con¬ 
ducting  studies  toward  this  end  ) 

The  facilities  which  have  mechanized  processes 
that  formerly  were  manual  have  generally  not 
attempted  to  compare  the  two  except  in  superficial 
ways. 

Examples  of  factors  that  do  carry  effectiveness  information 
and  that  should  be  used  as  n  basis  for  evaluating  the  effectiveness 
of  mechanized  information  schemes  are: 


Through-put  characteristics,  including  response  time 
for  retrieval  requests.  (This  is  the  actual  lime  from 


receipt  of  request  to  delivery  of  the  answer- -not  just 
processing  time  ) 

Types,  nature,  frequency  of  inputs  and  outputs 
Cataloging  rate 

Resource  requirements,  such  as  manpower  needs, 
operator  skill  level,  space,  layout,  etc. 

Number  of  files  stored  in  the  computer  and  materials  on 
the  shelves 

File  capacity,  level  of  detail,  and  breadth  of  subjects 
File  organization 
File  load 

File  updating  time 
Error  rate 

Intcrarrival  time  of  various  demands  upon  the  system, 
such  as  requests  to  catalog  and  retrospective  search 
requests 

Backlog  of  requests 
Cataloging  backlog 

Number  of  users  accommodated  by  the  process 
Number  of  requests 

Number  of  queries  adequately  satisfied 
Recall  and  relevance  of  search  output. 

User  satisfaction 

These  measures  should  be  taken  for  worst,  average,  and  best 
cases,  and  then  compared  to  management  expectat  ions  and  user  nccc 


l-lf) 


The  following  comments  characterize  the  qualitative  evalua 


tion  of  effectiveness  as  assigned  by  the  facilities'  staff  to  their 
own  mechanized  systems: 

1.  Work  measurement  and  standard  time  data  studies  on 
the  efficiency  of  the  system  used  at  the  Picatinny  Arsenal 
Technical  Library  indicate  that  the  mechanized  circulation 
system  is  more  efficient  than  the  previous  manual  one, 

e.  g.  ,  the  overdue  portion  of  the  system  is  considered  five 
times  more  efficient. 

In  terms  of  hours  per  unit,  the  new  system  averages 
0.  15  hour  per  item  for  keypunching,  sorting,  pulling  from 
shelves,  preparing  for  mail,  discharging  and  refiling  returns, 
and  processing  on  the  computer.  The  old  system  averaged 
0.  10  hour  per  item.  This  represents  a  significant  saving 
when  the  number  of  annual  transactions  is  considered.  The 
number  of  library  personnel  needed  to  handle  circulation 
functions  was  reduced  by  two  with  the  introduction  of  the 
computer-based  system. 

2.  Since  the  introduction  of  mechanized  processing,  the 
Technical  Information  Reference  Branch  has  been  able  to 
produce  a  regular  seminnonihly  accessions  list  with  no 
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increase  in  effort  or  manpower.  In  the  eight  years  preceding 
mechanization,  the  Branch  was  able  to  produce  manually  only 
56  such  lists.  Besides  the  accessions  list,  the  computer  also 
produced,  in  its  first  run,  4,700  catalog  cards  in  11  minutes. 
Normally,  30  days  would  have  been  required  to  type  these 
cards,  with  additional  time  required  for  proofreading, 
correcting',  and  arranging  them  in  file  order. 

3.  The  U.  S.  Naval  Postgraduate  School  Library  expressed 
satisfaction  with  the  mechanized  system  in  regard  to  retrieval 
relevancy,  retrieval  recall,  and  usefulness  of  the  end  product. 
The  mechanized  system  conserves  the  time  of  the  professional 
staff.  They  now  devote  about  10  to  15  minutes  each  to  300 
student  requests  per  month.  Formerly,  1-1/2  hours  would 
have  been  required  for  professional  assistance  with  a  manual 
search.  The  mechanized,  versus  manual,  literature  search 
saves  about  500  manhours  per  month  of  the  students'  lime. 

4.  The  Air  Force  Materials  Laboratory  Library  Staff 
found  that,  during  searches,  the  new  system  caused  a 
reduction  of  irrelevant  information  of  over  56  percent  and 
incurred  less  than  a  5  percent  Loss  of  relevant  information. 


5.  The  library  stafl  at  the  Redstone  Scientific  Information 
Center  has  praised  its  Alpha  project  as  having  made  possible 
a  greater  volume  of  library  service  at  a  saving  in  staff  time. 
In  1962,  before  mechanization  began,  less  than  4,000  of  a 
potential  20,  000  patrons  used  the  Library.  A  staff  of  67  was 
required  to  serve  these  users.  In  1965  there  were  8,  300 
users,  while  the  staff  had  been  decreased  from  67  to  43 
members,  with  no  increase  in  overall  workload  on  the  staff. 

6.  The  Infrared  Information  Analysis  Center  personnel 
believe  that  the  operation  of  their  center  has  been  improved 
by  mechanization.  Last  year,  with  mechanization,  they  were 
able  to  answer  five  times  as  many  requests  as  before,  t-’rior 
to  going  on  full-time  computer  use,  IRIA  personnel  required 
two  to  three  days  to  prepare  a  bibliography  for  a  visitor. 

The  time  now  required  averages  one  and  one -half  hours,  and 
bibliographies  have  been  produced  in  as  short  a  time  as 

45  minutes. 

7.  In  1964,  the  Foreign  Technology  Division  Library  con¬ 
ducted  a  controlled  experiment  on  a  data  base  of  100 
documents.  The  computer  search  based  on  30  user  profiles 
retrieved  an  average  of  85  documents.  The  manual  searches 


.yielded  45  documents.  Of  those  45,  about  15  percent,  or 
seven  documents,  had  been  missed  by  the  computer  search. 
Relevance  levels  were  58  percent  on  the  computer  search  and 
6  3  percent  on  the  manual  search.  It  was  also  discovered 
that  many  users  were  glad  to  get  an  excess  of  material. 

8.  The  Thermophysical  Properties  Research  Center  has 
found  that  most  retrieval  queries  can  be  answered  by  manual 
reference  to  the  Retrieval  Guide  or  by  consulting  with  one 

of  the  staff  members.  Furthermore,  the  Director  believes 
that,  at  present,  lie  can  perform  a  search  faster  manually 
than  by  machine.  This  is  with  reference  to  the  total  real 
cycle  time,  which  includes  all  the  time  consumed  between  the 
asking  of  the  question  and  the  receipt  of  the  information  by 
the  requester.  This  condition  exists  because  the  total  system 
is  small  as  yet,  and  because  the  number  of  retrievals  is  only 
about  50  per  year  (not  considering  the  publication  of  TPRC's 
Retrieval  Guide  which  amounts  to  a  retrieval  of  its  entire 
file). 

9.  All  four  of  the  information  centers  at  the  Batelle 
Memorial  Institute  consider  that  their  manually  produced 

and  searched  files  of  extracts  are  preferable  to  a  computerized 


system.  They  point  out  that  up  to  80  percent  of  questions  can 
be  answered  by  direct  reference  to  the  extract  files  alone. 

In  addition,  a  user  of  the  files  is  automatically  "referred" 
to  other  positions  of  the  files  by  othvr  clue  words  underlined 
on  the  cards  he  is  using.  A  user  who  makes  a  personal  visit 
to  the  centers,  usually  on  a  very  tight  air-travel  schedule, 
has  immediate  access  to  the  information  itself,  not  merely 
to  bibliographic  citations.  Furthermore,  the  subject  specialists 
who  deal  with  telephone  queries  often  can  answer  questions  on 
the  spot  by  reference  to  the  files.  On  the  other  hand,  additional 
mechanization  of  the  Center's  printed  outputs  would  be  consider¬ 
ed  desirable  for  time-saving  features  where  it  is  economically 
advantageous. 

(4)  Major  Problems 

The  following  paragraphs  express  the  problem  areas  that 
were  of  concern  to  and  reported  by  staff  members  at  the  facilities 
surveyed: 

1.  Computer  Service 

None  of  the  libraries  studied  owns  or  leases  computers; 
therefore,  they  are  forced  to  rely  on  other  organizational 
groups  for  computer  services.  As  a  result,  computer 


service  is  often  erratic  ana  sometimes  may  become 
unavailable  for  extended  periods  of  time.  In  one  case, 
erratic  service  led  to  overdue  notices  being  two  weeks 
late.  In  another  case,  the  replacement  of  a  facility's 
computer  required  the  library  to  return  to  manual  methods 
until  its  programs  were  converted  on  a  second-priority 
basis. 


2.  Motivation 

In  some  cases  a  library  initiated  a  program  of 
mechanization  not  so  much  because  it  was  needed  or  desired 
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3.  Changeover 


Bringing  a  storage  and  retrieval  system  into  operational 
use  is  greatly  complicated  by  the  problems  of  file  conversion, 
Computer  searching  is  effective  only  if  a  substantial  part  of 
the  file  to  be  searched  is  accessible  to  the  computer.  However 
the  creation  of  machine  files,  particularly  for  the  whole  card 
catalog,  often  initially  exceeds  the  resources  available  to  the 
libraries,  and  the  file  conversion  process  may  have  to  be 
stretched  out  over  a  long  period.  Thus,  a  library  may  have 
to  operate  two  systems;  the  old  system,  using  card  catalogs, 
etc,  ,  and  the  mechanized  system,  for  which  capability  is 
built  gradually  over  a  period  of  several  years.  This  experi¬ 
ence  can  be  frustrating  and  discouraging  io  both  the  user  and 
(lie  searcher. 

•1.  SP1 

The  facilities  that  use  SD1  systems  have  unique  problems 
Ihe  most  difficult  problem  observed  in  developing  an  SDI 
syste-  s  the  proper  maturation  of  the  interest  profile. 

Often,  this  difficulty  is  not  given  adequate  attention,  with 
the  result  that  participants  soon  become  discouraged  by  the 
flood  of  irrelevant  information  and  the  lack  of  desired 
information.  Experience  has  shown  that  in  the  area  of 


profile  development  there  is  no  substitute  for  patient, 
painstaking  work  on  the  part  of  both  the  profile  developer 
and  the  participant. 

Problems  have  also  been  experienced  in  the  choice  of 
methods  used  to  notify  SDI  system  participants  of  citations 
selected  for  their  attention.  Individuals  may  be  unwilling 
to  cope  with  the  filing  problems  associated  with  distributing 
a  single  notification  card  per  selected  citation.  Problems 
of  this  sort  must  be  identified  and  eliminated,  or  the  partici 
pant  may  lose  interest  in  the  system. 

5.  Staffing 

Information  facilities  consider  themselves  to  be 
understaffed  for  the  job  expected  of  them.  Some  of  the 
difficulty  in  bringing  a  mechanized  process  into  operation 
can  be  attributed  to  insufficient  staff  for  organizing  the 
system  and  preparing  material  for  computer  input. 

(>.  Organization 

The  facilities  reporting  to  research  and  development 
staff  management  generally  feel  that  they  have  much  better 
management  support  for  their  efforts  toward  mechanization 
(as  well  as  their  other  activities)  then  do  those  reporting  to 


administrative  management. 


4. 


RE  COMMENDED  MECHANIZATION  GUIDELINES 


The  experiences  of  many  of  the  facilities  studied  suggest  the 
following  guidelines  for  those  now  planning  mechanized  processes: 

(1)  Clearly  establish  the  goals  to  be  achieved  by  mechanization. 
Examples  of  these  are  the  following: 

.  Increased  service 

.  Faster  service 

.  More  search  flexibility 

.  Greater  search  scope 

.  Lower  personnel  costs 

.  Fewer  pe-rsonnel  required. 

(2)  Determine  whether  or  not  these  goals  can  be  achieved  more 
economically  by  other  methods  than  by  mechanization- -c .  g. ,  by 
improvements  to  the  existing  manual  system,  or  by  obtaining 
equipments  such  as  EAM  punched  card  machines  for  processing 
and  relatively  inexpensive  devices  for  retrieval  such  as  the 
"peek-a-boo"  systems.  This  type  of  equipment  can  be  owned 
and  controlled  by  the  information  facility;  thus,  many  potential 
problems  are  avoided. 
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(3)  Determine  the  feasibility  of  computer  processing  r.nd 
whether  or  not  such  an  approach  will  really  achieve  the  desired 
goals. 

(4)  If  computer  processing  is  to  be  attempted,  consider  how 
this  can  be  done  with  a  minimum  of  interference  to  the  present 
service.  As  much  as  possible,  plan  to  use  the  existing  formats 
and  schemes.  Also,  plan  the  system  so  that  in  event  of  computer 
nonavailability  for  extended  periods,  or  loss  of  computer  services 
altogether,  the  library  operations  will  not  be  paralyzed.  Specifically, 
maintain  man-machine  convertible  files  such  as  punched  cards  to 
back  up  the  machine  memory  and  use  input  and  output  formats  that 
can  also  be  created  and  handled  manually. 

(5)  Determine  with  as  much  depth  as  practicable  the  way  in 
which  the  conversion  to  the  new  system  will  affect  the  existing 
operation.  Identify  potential  problem  areas  such  as  personnel 
retraining,  user  echicat ion,  organization  adjustments,  commu¬ 
nications  arrangements,  space  preparations,  the  new  system/old 
system  parallel  operation  period,  etc.  Develop  realistic  plans 
for  handling  each  of  these. 

(6)  Begin  the  system  development  with  a  careful  analysis  of 
the  existing  system.  This  analysis  may  indicate  areas  that 
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could  be  eliminated  or  mortified  substantially,  particularly  in 
view  of  the  different  capabilities  of  the  mechanised  process 
Very  useful  aids  for  this  type  of  analysis  are  flow  charts  which 
detail  each  operational  function  along  with  workload  figures 
and  the  individual  responsible  for  performing  the  function 

(*i)  The  mechanized  process  development  should  proceed 
based  on  the  analysis  and  (ideally)  with  full  mutual  understanding 
between  the  librarian  and  the  programmer  of  what  is  to  be 
accomplished  This  aspect  of  development  was  one  of  the  most 
poorly  handled  in  the  system  studied  during  this  project.  The 
potential  for  costly  errors  and  lost  time  inherent  in  a  breakdown 
of  Hie  understanding  is  clearly  extensive.  To  avoid  such  n 
situation,  he  particularly  certain  that  the  computer  program 
developers  understand  what  is  to  be  done  and  that  there  is  no 
serious  obstacle  to  good  communications,  such  ns  the  political 
environment,  terminology  problems,  too  many  othe  •  jobs  with 
higher  priority,  etc  One  good  beginning  is  to  obtain  a  wr  itten 
statement  of  work  and  a  work  schedule  from  the  program 
develop©  rs . 

(8)  Start  conversion  to  mechanization  with  a  relatively  small 
part  of  the  system  that  can  continue  to  function  manually  during 
the  development  [iha.se.  (An  example  of  ibis  is  die  prodm  lion 
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of  a  book  catalog  or  catalog  cards .  )  A  planned  approach  will 
permit  the  developing  of  experience  and  confidence  before  the 
d’fficult  major  development  tasks  are  attempted. 

(D)  Be  sure  that  the  system  planners  are  aware  of  the  cost  and 
effort  required  to  convert  die  system's  manual  records  to  machine 
records:  for  example,  to  what  extent  information  on  each  catalog 
card  will  have  to  be  keypunched  to  create  a  computerized  retrieval 
file. 

(10)  Do  not  start  the  program  development  until  it  is  reasonably 
certain  that  time  and  resources  will  be  available  to  complete  it. 

(11)  Create  and  follow  a  cost  budget  that  realistically  reflects 
the  anticipated  value  of  the  developing  system  as  well  a6  the 
available  resources.  Record  costs  as  they  accumulate,  including 
reasonable  estimates  for  those  services  that  are  supplied  "free". 
Relate  these  costs  to: 

The  cost  budget 

Costs  of  the  old  system 

Effectiveness  of  the  new  system 

Modify  the  cost  budget  and  direct  the  available  resources  to  those 
areas  that  the  above  analysis  indicates  will  yield  the  greatest 
return  in  terms  of  the  goals  established  in  step  (1)  above 
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(12)  As  the  system  implementation  phase  is  entered,  collect  and 
maintain  operational  statistics  such  as: 

.  query  handling  frequency  and  characteristics 
user  characteristics 

number  of  queries  per  user  and/or  user  type 
frequency  of  use  of  use  of  each  thesaurus  term 
frequency  of  use  of  each  file  record 
peak  demand  periods 

file  update  frequency  and  characteristics 
Most  of  these  can  be  acquired  by  the  computer  program 
during  its  normal  operation.  An  analysis  of  operational  statistics 
will  provide  a  current  quantitative  basis  for  performing  system 
improvement  modification  as  well  for  developing  effectiveness 


estimates. 


II. 


INPUT  PROCESSING 


For  the  purpoc  of  this  section,  we  have  defined  input  processing 
of  documented  information  as  the  functions  that  take  place  from  acqui¬ 
sition  to  establishment  of  the  information  in  the  retrieval  system.  The 
important  functions  are  as  follows: 

•  Acquisition 

•  Screening  for  retention  and  circulation 

•  Cataloging/indexing 

•  Transcription  to  machine- rea  iable  media 

•  Verification  and  other  forms  of  error  control 

•  Output  of  input  data  in  various  formats. 

A  representative  process  is  rr.  sented  in  Figure  1.  Acquisitions 
are  first  screened  to  eliminate  duplication  and  to  insure  pertinency. 
Using  the  thesaurus  previously  established  for  the  facility,  cataloging 
is  then  accomplished.  Machine  inputs  are  next  prepared.  A  variety 
of  alternatives  exist  at  this  stage  which  are  described  in  detail  later 
in  this  section 


As  shown  in  Figure  1,  the  generation  of  output  formats  (e.  g. 
catalog  cards,  accessions  lists,  etc. )  can  occur  at  either  of  two  stages 
in  the  process: 

They  can  be  produced  as  a  byproduct  of  off-line 
input  preparation  (card  punching,  tape  punching, 
etc.).  Examples  of  this  approach  are  found  in 
the  systems  of  NOL  and  NWL. 

•  They  can  be  produced  as  a  byproduct  of  file  up¬ 
dating  runs.  Examples  of  those  using  this  approach 
are  NOTS,  FTD,  and  Fort  Detrick. 

Table  2  is  a  summary  of  the  mechanization  status  of  input 
processing  at  the  various  information  facilities  studied. 
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1.  ACQUISITION  AND  SCREENING 


The  receipt  of  a  document  initiates  a  number  of  administrative 
procedures  such  as  filling  out  receipts,  separating  and  establishing 
separate  control  for  classified  documents,  separating  the  documents 
from  interlibrary  loan  sources,  checking  for  duplications,  and 
separating  requested  reports  from  those  received  on  automatic 
distribution.  Those  identified  as  user-requested  usually  have  some 
form  of  distribution  sheet  attached  to  the  document  identifying  the 
I'equester.  When  NWL  changed  over  to  the  IBM  870/7030  system, 
however,  they  made  provision  to  have  the  document  forwarded  to  the 
requester  before  submitting  it  to  subject  analysis. 

For  the  purpose  of  creating  a  record  in  the  computer  master 
file,  it  is  usually  necessary  to  provide  only  the  title,  author,  date, 
classification,  and  source.  Later,  after  the  document  has  been 
returned  to  the  library,  the  more  time-consuming  job  of  subject 
analysis  may  be  performed  to  develop  the  descriptors  and  the  abstract. 
This  information  can  then  be  added  to  complete  the  document's  record 


in  the  Master  File. 


Most  information  facilities  add  to  their  collection  all  reports 
received  on  distribution,  with  little  or  no  screening,  since  distribution 
is  usually  based  on  their  areas  of  interest.  Some  facilities,  however 
(e.  g. ,  HDL,  NOL,  BAMIRAC,  IRIA,  and  VESIAC)  maintain  a  careful 
screening  process,  primarily  accomplished  by  the  information  facility 
staff.  In  some  of  these  cases,  selected  members  of  the  scientific  staff 
also  perform  an  evaluation  of  some  of  the  reports. 

2.  DESCRIPTIVE  CATALOGING  TECHNIQUES 

Cataloging  worksheets  of  a  variety  of  forms  were  found  to  be 
almost  universally  used  for  assembling  the  data  for  transcription  onto 
the  input  media.  Of  this  class  we  have  identified  two  basic  types. 

The  first  type  has  all  or  most  of  the  repetitious  information 
and  information  field  identifiers  prelyped  on  the  form.  Blank  space 
is  left  for  the  variable  information.  This  type  can  be  further  divided 
into  the  following  kinds  of  worksheets: 

•  A  worksheet  that  in  total  is  designed  to  correspond 

in  exact  format  to  an  EAM  card  that  will  be  prepared 
from  it.  Figure  2  gives  an  example  of  this  type  as 
used  by  AMS. 


A  worksheet  that  is  arranged  so  that  the  data 
entered  on  each  line  of  the  worksheet  corres¬ 
ponds  to  the  entry  to  be  punched  on  one  entire 
card.  Figure  3  gives  an  example  of  this  type 
as  used  by  NWL  in  its  original  system  (IBM 
7090),  Figure  4  shows  a  similar  worksheet 
used  by  S EG . 

A  worksheet  that  lists  the  required  data  or 
refers  to  areas  in  Lhe  document  for  the  data. 
This  type  of  sheet  does  not  contain  any 
instructions  or  column  guides  for  punching 
the  FAM  card.  Figure  5  gives  an  example 
of  this  type  as  used  by  APL. 


The  second  basis  type  of  worksheet  contains  a  minimum  of 
information  but  provides  information  that  is  not  immediately  obvious 
from  the  document.  Figure  G  shows  this  type  of  worksheet,  which  is 
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worksheet  is  used  only  lo  list  descriptor  data. 


Descriptive  cataloging,  preparation  of  abstracts,  and  subject 
analysis  are  then  performed,  in  varying  order,  and  this  information 
is  also  entered  on  the  worksheets.  Some  facilities  attempt  to  reduce 
tiie  amount  of  information  to  be  entered  on  the  worksheets  by  rclcrencing 


data  in  the  report  itself  (e.  g. ,  title,  author,  abstract,  etc.)  rather 
than  copying  these  data  on  the  worksheets.  The  APL  Document 
Library  uses  this  scheme,  although  the  input  data  sheet  contains 


sufficient  space  for  the  Library's  entry,  should  one  be  necessary. 
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and  the  indexer  supplies  descriptc  data  on  a  tracing  slip.  The  object 
of  these  shortcuts  is  (1)  to  cut  down  on  processing  time  bv  relieving 
calalogers  of  unnecessary  duplication,  and  (2)  to  clearly  present  the 
data  to  the  keypunch  operator. 


3.  DATA  TRANSCRIPTION  AND  EDITING 

(1)  Data  Transcription 

The  media  employed  for  transcription  of  the  input  data 
into  machine- readable  format  are  as  follows. 

•  Punched  cards  (e.  g, ,  NWL,  APL,  SEG) 

.  Paper  tape  (e.  g. ,  FTD,  NPS,  Ft.  Detrick) 

Combination  of  1  and  2  above  (e.  g.  ,  NOTS,  NOL). 

In  both  the  examples  noted  for  3  abo\e,  the  indexing 
descriptor  data  resulting  from  the  subject  analysis  are  separately 
prepared  for  the  system.  Even  in  the  cases  in  which  only  one 
input  medium  is  employed,  the  indexing  is  accomplished  sep¬ 


arately  by  a  specialist. 


(2) 


Data  Editing 


The  input  data  are  then  proofed  and  edited  by  obtaining  a 
listing  and  checking  the  data  against  the  worksheets.  Some 
libraries  obtain  the  listing  by  using  a  reader  /printer.  (S  ICG 
uses  an  IBM  407.)  Others  first  convert  the  data  onto  magnetic 
tape  and  then  obtain  a  listing  of  the  data.  (NWL  uses  an  IBM 
1401  as  an  off-line  processor  for  card-to-tape  and  tape-to- 
printer  operations. )  Almost  all,  however,  convert  the  data 
onto  magnetic  tape  before  the  update  run  and  obtain  an  editing 
printout  of  the  data  as  they  exist  on  the  magnetic  tape.  One 
exception  to  this  is  NPS,  who  edit  with  their  original  paper  data 
input  tape.  At  the  end  of  the  taped  update  run,  a  list  of  the 
changes  or  additions  is  produced. 

The  Ai’L  Library  employs  a  specially  constructed  editing 
printout  to  facilitate  the  location  of  errors.  The  printout, 
which  is  shown  in  Figure  7,  consists  of  100  spaces  to  each  line, 
divided  into  10  columns  of  10  characters.  Each  line  is  also 
numbered  vertically.  This  system  permits  the  editor  to  locate 
the  character  number  on  the  tape  without  tediously  counting  each 
character  across  the  line  to  identify  the  error.  In  systems 
that  permit  replacement  of  a  single  character  of  an  item  in  a 
record,  when  the  record  length  is  significant,  this  method 
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On  tlu5  other  hand,  the 


measurably  reduces  l ho  editing  tjriif. 
special  structure  of  the  printout  makes  U  more  difficult  to  read. 

thus  slowing  down  the  editor  and  increasing  the  probability  of 
missing  an  existing  error. 

The  following  four  general  methods  of  error  correction 
were  encountered: 

•  Replacement  of  a  single  character  of  an 
item  or  term  within  a  record  >,  g. ,  A.PL) 

■  Replacement  of  a  term  within  a  record  (e.  g. , 
DUSIIIPS  SHARP- LARC) 

•  Replacement  of  an  entire  subgroup  of 
data  within  o  record  (e.  g. ,  NWU 

•  Replacement  of  an  entire  record  (e.  g. , 

NOL,). 

In  general,  it  was  observed  that  the  longer  the  record, 
the  more  likely  It  was  to  find  a  finer  level  of  replacement 
(c.  g.  ,  a  single  character)  employed. 


4.  COM  PUT  PR  TNPUT  OPERATIONS 

As  indicated  in  Uic  block  diagram  for  input  processing.  Figure 
1,  the  descriptors  assigned  to  describe  the  input  are  generally  checked 
manually  at  the  beginning  of  the  process.  New  descriptors  arc  some¬ 
times  generated  or  some  newly  generated  descriptors  may  be  rejected 
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veil  as  an  additional  chock  of  a  computer  printout  of  the  up  lair  (input) 
tape  i  »r  tin.’  thesaurus  nr  master  du  ternary.  A  tin  i  <1  method  ■  t 
checking  is  the  automatic  comparison  of  input  terms  by  the  update 
program  against  the  thesaurus  file  in  memory  (e.  g.  ,  Ft.  Delrick). 


AIM-,  lias  demonstrated  an  effective  way  to  use  the  computer  to 
assist  in  input  cheeking.  After  the  new  accessions  data  have  been 
entered  on  the  work  tope,  the  tape  is  run  off  against  the  master 
dictionary.  As  a  result  of  this  run,  a  printout  is  obtained  of  all 
descriptors  used  that  are  not  in  the  master  dictionary.  The  listing  is 
then  analyzed  to  determine  which  are  incorrect  and  which  are  actually 
new  descriptors.  The  errors  are  corrected  by  one  of  the  four  general 
methods  previously  described.  New  descriptors  that  are  accepted 


■  I  <  1  4  1  4  #■»  4  %  K  ■!  r\  i-l  O  .-1  4  i  I'A  A  th 

lllblt  Lte  Ll  l  I  11  V.  U  tv/  Wit  W  WUVOUUI  Vl_' 


Tiuc  jo  accomplished  in  tTioch 


the  same  way  that  the  new*  documents  work  tape  is  created.  Worksheet 
are  filled  out,  and  the  new  descriptors  are  transcribed  into  machine- 
readable  format  on  FAM  cards.  The  cards  are  checked,  and  the 


descriptors  are  converted  to  magnetic  tape  where  they  are  used  to 
directly  update  the  thesaurus  file  (e.  g.  ,  NAVI,)  or  to  update  the 


thesaurus  file  in  conjunction  with  the  document  file  maintenance  run 


<e.  g. ,  NO  I,). 
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The  number  of  RAM  cards  used  to  represent  a  document  was 


found  to  vary  quite  extensively.  The  number  used  depends  on  such 
factors  as  whether  natural  language  or  coded  descriptor  terms  are 
used,  how  many  descriptors  may  be  used,  and  whether  or  not  the 
document  record  contains  bibliographic  data,  absti'acts,  etc.  In  the 
original  NWL  system,  where  a  maximum  of  35  descriptors  was 
allowed  per  document,  a  maximum  of  10  cards  (of  4  basic  types)  per 
record  existed.  In  the  new  NWL  system,  there  are  8  types  of  input 
cards,  which  can  result  in  over  400  cards  being  input  for  a  single 
document  record.  In  the  BUSHIPS  SHARP- LARC  System,  the 
bibliographic  file  used  6  basic  cards  with  up  to  9  extensions  each  fox' 
a  range  of  6-60  cards  per  record.  The  subject  matter  file,  which 
allowed  30  cards  per  link,  could  have  a  range  of  1-700  cards  per 
recox'd.  The  SEG  system  has  one  card  for  each  line  on  the  worksheet, 
a  maximum  of  19  cards. 


5.  OUTPUTS 

Outputs  were  obtained  in  one  of  three  ways: 

*  As  a  byproduct  of  preparing  the  input  data 

*  As  a  result  of  computer  processing 

*  By  combination  of  the  two  above 
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An  example  of  the  first  output  method  is  orovided  by  NOL,  which 
produces  charge  cards,  catalog  cards,  and  an  accessions  list  as  a 
byproduct  of  data  preparation.  The  descriptive  cataloging  of  the 
reports  is  performed  on  a  programmed  Flexowriter  that  is  coupled 
to  a  keypunch.  The  processing  renders  temporary  catalog  cards  on 
a  multipart  paper  form,  punched  charge  cards,  and  a  punched  paper 
tape.  Once  a  week,  the  daily  punched  paper  tapes  are  printed  out  on 
the  Flexowriter  to  produce  offset-press  paper  masters.  The  accessions 
list  and  permanent  catalog  cards  on  card  stock  are  then  produced  from 
the  offset  master.  NOL  and  NPS  also  input  the  paper  tape  to  the 
information  retrieval  system  to  generate  a  bibliographic  file  which  is 
used  in  conjunction  with  the  document  file  during  retrospective  searches. 
It  should  also  be  noted  that  the  NWL  Library,  in  their  new  system 
(IBM  870/7030),  has  switched  to  obtaining  their  catalog  cards  and 
accessions  list  as  a  byproduct  of  input  processing  rather  than  by 
computer  processing  as  was  previously  done. 

The  BUSH1PS  LARC,  NOTS,  and  SEG  are  examples  of  the 
second  type,  i.  e. ,  those  systems  that  obtain  their  catalog  cards  and 
accessions  lists  from  the  computer.  SEG  obtains  them  by  processing 
the  input  tape.  The  BUSHIPS  LARC  system  obtains  them  from  the 
updated  master  tape.  This  requires  specifically  retrieving  from  the 
master  tape  each  item  to  be  printed. 
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The  main  advantage  in  producing  these  items  on  the  computer 
is  the  ability  to  reformat  and  reorder  the  data  as  needed.  Also, 
obtaining  the  catalog  cards  and  accessions  list  as  a  byproduct  of  the 
input  data  (e.  g.  ,  NWL  870  system)  can  result  in  cards  being  filed 
sooner  and  accessions  lists  being  distributed  more  frequently.  The 
main  disadvantage  is  the  need  for  computer  time  and  a  possibly  higher 
cost  per  item  obtained. 

APL  and  Ft.  Detrick  are  examples  of  the  third  method  of 
obtaining  outputs.  Both  produce  the^catalog  cards  during  input 
preparation  and  obtain  their  accessions  lists  from  the  computer. 

Ft.  Detrick,  which  collects  the  descriptive  cataloging  data  on  paper 
tape,  passes  the  tape  back  through  the  Programmatic  Flexowriter  to 
obtain  the  required  number  of  catalog  cards.  APL  produces  3  x  5 
cards  on  the  Synchrotape  machine  and  duplicates  the  required  number 
of  copies.  Ft.  Detrick  is  planning  to  eliminate  its  card  catalog  in 
favor  of  a  printout  in  book  form.  There  would  be  one  book  for  each 
filing  method  previously  used  in  the  card  catalog  (e.g. ,  author,  title, 
etc. ).  Other  libraries  are  using  or  planning  to  use  the  book  form 
,e.  g. ,  Redstone  Arsenal,  NSMSES).  The  main  advantage  given  for 
this  type  of  catalog  is  that  in  large  facilities,  the  catalog  books  can  be 
distributed  throughout.  The  utility  of  the  library  to  the  user  is  thus 
presumably  increased. 
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III.  CONTROL  OF  SERIALS 


The  main  objective  expressed  by  those  developing  mechanized 
serial  control  programs  is  the  alleviation  of  the  manual  tasks  associated 
with  inventory  control,  ordering,  and  distribution.  The  mechanized 
programs  are  also  typically  planned  Io  provide  the  loots  for  the 
publication  of  journal  and  serial  holdings  and  the  retrieval  of  cost,  use, 
and  other  statistical  data.  The  block  diagram  of  Figure  8  depicts  the 
two  general  types  of  mechanized  serial  control  systems  encountered 
during  the  survey. 

The  first  type  of  system  makes  extensive  use  of  the  computer. 

All  data  pertinent  to  serials  (title,  source,  and  procurement  data, 
publication  frequency,  renewal  frequency,  expiration  date,  number  of 
copies  that  the  library  reviews,  cost,  routing  data,  binding  information, 
etc.)  are  stored  in  a  master  file  that  is  used  to  produce  all  required 
listings,  routing  sheets,  and  receipt  control  cards. 

The  second  type  is  a  more  limited  but  more  cheaply  implemented 
and  operated  system  that  utilizes  only  EAM  equipment.  In  this  system, 
necessary  data  are  kept  on  EAM  cards  which  are  used  to  process 
incoming  serials  and  to  generate  holdings  lists,  renewal  lists,  etc. 
by  means  of  a  reader/printer. 
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Outputs  as  Desired 


Master  List 
Accession  List 
Routing  List 
Routing  Checklist 
Routing  Record 
Renewal  List 
Source  Data  List 
Biding  List 
List  of  Holdings 
Union  List 
Control  Cards 
Statistical  Data 
Etc. 


File  or 
Distribution 
Serials 
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1. 


COMPUTER  MECHANIZATION  OF  SERIAL  CONTROL 


Three  installations.  Ft.  Detriek,  Redstone  Arsenal,  the  BUSHIPS, 
make  extensive  use  of  the  computer  in  their  control  of  serials  Others, 
like  APL  and  NPS,  maintain  a  master  tape  or  master  card  deck  and  use 
the  computer  to  print  out  a  list  of  holdings. 

The  computerized  serial  control  system  begins  with  the  decision 
to  subscribe  to  a  new  serial  or  to  renew  an  existing  subscription.  All 
the  required  data  on  a  serial  are  entered  on  a  worksheet  and  forwarded 
for  processing.  The  data  are  keypunched,  checked,  and  converted  to 
magnetic  tape,  which  is  then  used  to  update  the  master  file  of  serials. 

The  master  file  is  then  used  to  produce  the  various  outputs  indicated  in 
the  system  diagram  of  Figure  8. 

To  control  the  receipt  of  serials.  Ft.  Detrick  and  Redstone  Arsenal 
produce  monthly  a  set  of  cards  for  those  serials  anticipated  in  the  follow¬ 
ing  month.  As  each  item  is  received,  the  card  for  that  item  is  pulled, 
batched  with  other  similar  cards,  and  inputed  to  the  computerized  master 
tile  of  serials  to  record  the  transaction  and  to  update  the  holdings  record, 
binding  record,  etc.  The  remaining  cards  at  iL_*  end  of  the  period  then 
serve  to  generate  claiming  notices.  Ft.  Det.rick  also  uses  the  data 
recorded  on  the  transaction  cards  to  publish  a  monthly  accessions  list. 
The  BUSHIPS  system,  which  is  in  a  transition  stage,  does  not  employ 
control  cards.  For  each  serial,  all  the  routing  slips  required  for  the 
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period  are  printed  out.  The  remaining  routing  slips  form  the  basis 
for  notifying  the  suppliers  of  shortages.  Redstone  Arsenal  and  Ft. 
Detrick  also  use  computer-generated  routing  lists  to  control  distribution. 
At  Redstone,  routing  assignments  for  every  copy  of  a  serial  arc  de¬ 
termined  at  computer  run  time.  Users  arc  not  permanently  assigned  to 
a  given  copy  number. 

Redstone  Arsenal  prints  out  the  periodical  master  file  monthly 
and  semiannually  produces  a  list  of  holdings.  BUSHIPS  prints  out  the 
master  file  but  does  not  produce  a  list  of  holdings.  Ft.  Detrick,  Red¬ 
stone,  and  BUSHIPS,  conversely  produce  a  list  of  holdings  but  do  not 
print  out  the  masteriile.  All  three,  however,  print  out  a  renewals  list 
that  indicate  those  serials  due  to  expire.  Redstone  Arsenal  produces  the 
periodicals  list  five  months  in  advance  of  the  expiration  date,  and  the 
BUSHIPS  list  is  categorized  into  renewals  required  in  two,  three,  and 
four  months.  After  the  decision  to  renew  has  been  made,  Redstone 
produces  a  verification  list  of  titles  to  be  renewed  and  new  titles  to 
be  ordered.  As  an  aid  in  placing  orders,  Ft.  Detrick  produces  a 
sepai'ate  serial  supplier  list  containing  all  logistical  data  required  for 
ordering.  Both  Ft,  Detrick  and  Redstone  Arsenal  produce  binding 
lists . 

The  following  paragraphs  describe  serials  outputs  that  arc  unique 
to  particular  information  facilities. 


BUSH  I  PS  produces  and  circulates  a  routing  checklist  twice  a  year 
that  shows  those  periodicals  the  Library  has  available  for  internal  routing 
to  various  Bureau  Divisions,  Branches,  and  offices  for  their  review  and 
study.  The  user  checks  titles  he  wishes  to  receive  regularly.  BUSHIPS 
also  produces  a  Routing  Code  Record,  a  listing  that  accounts  for  every 
copy  of  the  periodicals  being  received  and  indicates  the  Bureau  codes 
to  which  they  are  being  routed. 

Ft.  Detrick  produces  a  monthly  First  Copies  List  for  new  periodi¬ 
cals  that  gives  title,  issue,  and  date.  This  list  is  used  for  receipt 
reports  and  subscription  payments. 

Redstone  Arsenal  produces  a  monthly  list  of  claims,  by  vendor, 
showing  items  not  received,  a  yearly  printout  of  foreign  periodicals, 
and  a  monthly  list  showing  the  total  active  files  and  number  of  actual 
subscriptions  by  journals,  services,  and  newspapers. 

2.  THE  EA1V1  SYSTEM  OF  SERIAL  CONTROL 

The  type  of  system  in  which  the  periodical  collection  is  maintained 
on  EAM  cards  was  encountered  at  1IDL  and  Natick. 

At  IIDL,  four  decks  a  e  produced,  three  decks  of  which  contain 
one  card  for  each  title.  The  first  deck  is  arranged  alphabetically  by 
title  and  is  used  for  the  list  of  holdings.  The  second  deck  is  arranged 
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by  expiration  dale  and  includes  the  full  renewal  record.  The  third 
deck  is  arranged  by  source  record  for  renewal  purposes.  The  fourth 
deck  contains  a  card  for  each  issue  of  each  volume  expected  throughout 
the  year.  These  are  then  arranged  by  month,  and,  upon  receipt  of  the 
issue,  the  card  is  pulled  and  used  as  a  circulation  record.  Cards 
remaining  at  the  end  of  the  month  are  used  as  a  basis  for  claiming. 

At  Natick,  the  serials  are  checked  in  on  a  Kardex  file,  and  miss¬ 
ing  issues  are  reordered.  The  EAM  cards  are  used  to  generate  a 
master  list  of  serials,  a  renewal  list,  a  binding  list,  and  a  current 
titles  checklist  that  is  utilized  by  the  user  to  check  items  to  be 
continued. 

Table  3  summarizes  the  mechanization  status  of  serials  control 
and  outputs  produced  by  information  facilities  for  which  individual 
reports  have  been  written. 
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lit _  Routing  Routing  Holdings  Invei 

Flexo-  List  Check  _  L 
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IV.  CIRCULATION  CONTROL 


Mechanized  circulation  control  systems  were  operat tonal  in  three 
of  the  facilities  studied  (Picatinny  Arsenal.  Redstone  Arsenal,  and 
Natick)  and  under  development  in  one  (NHMSISS). 

The  functions  typically  included  in  these  systems  are  as 
follows: 

Overdue  item  identification  and  production 
of  recall  notices 

Inventory  list  production 

Listings  of  items  charged  to  a  given 
borrower 

.  Listings  of  the  circulation  status  and 
statistics  of  items. 

Flow  charts  describing  the  operating  systems  of  Pica  tinny, 
Redstone  and  Natick  are  presented  m  Figures  9,  10,  and  It.  The 
system  planned  for  NSMSEG  uses  circulation  cards  which  ore  n  product 
of  the  descriptive  cataloging  of  technical  reports.  These  cards  are 
utilized  manually  as  book  slips.  Pieatinny  and  Redstone  Arsenals  keep 
their  files  on  magnetic  tape  and  use  the  computer  to  maintain  the  files 
and  to  produce  circulation  control  lists.  Natick,  with  a  cheaper  equip¬ 
ment  complex,  keeps  the  information  on  punched  cards  and  uses  a  sorter 
and  reader/printer  to  produce  recall  notices. 
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Comparing  the  Redstone  and  Picatinny  systems,  the  flow  diagrams 
of  Figures  9  and  10  show  that  Picatinny  begins  by  requiring  the  requester 
to  fill  out  a  library  request  card.  The  card  is  then  checked  by  the 
librarian,  who  adds  any  additionally  required  information  to  the  card 
(e.  g.  ,  accession  number  of  a  particular  report)  and  then  has  it  key¬ 
punched.  Redstone  keeps  prepunched  cards  in  its  books;  these  are 
duplicated,  and  the  borrower's  identification  and  the  date  due  are  added. 
Picatinny  punches  the  data  on  the  card  before  finding  out  whether  or  not 
the  item  is  on  the  shelf  and  then  must  route  the  card  to  the  keypuncher 
again  to  record  whether  the  item  has  been  put  into  circulation  or  should 
be  marked  for  reserve.  Redstone  does  not  utilize  reserve  cards  or 
keep  reserve  information  in  its  system. 

Both  Redstone  and  Picatinny  produce  two  circulation  lists,  one 
arranged  by  call  number  of  item  and  the  other  by  borrower  identification 
(Redstone  by  borrower's  name,  Picatinny  by  borrower  code  number). 
Picatinny  also  produces  a  reserve  list  and  individual  monthly  statements 
informing  the  user  of  items  charged  out  to  him. 

NSMSES  has  under  development  a  punched-card-oriented  system 
for  control  of  circulation.  The  intended  system  operation  is  as  follows: 
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A  manual  record  of  all  documents  borrowed  during  a  24-hour 
period  will  be  kept  by  the  clerk  at  the  checkout  point.  This  will  show 
the  Julian  date  for  that  day,  the  accession  number  of  the  document,  and 
the  serial  number  and  department  number  of  the  borrower. 

When  a  document  is  returned  within  24  hours,  the  charge  will  be 
deleted  by  scratching  through  the  entry  in  the  record.  At  4:00  p.  m. 
each  day,  the  checkout  record  for  the  previous  24  hours  will  be  picked 
up  and  taken  to  the  data  processing  group  to  be  put  on  EAM  cards.  The 
next  morning,  two  cards  for  each  transaction  will  be  filed  manually, 
one  by  employee  badge  number  and  one  by  document  accession  number. 

As  documents  are  returned,  the  cards  will  be  removed  from  the 
file.  A  30 -day  loan  or  control  period  is  assumed.  Cards  will  be  sorted 
mechanically  each  day  by  Julian  date,  and  the  data  processing  group  will 
make  a  weekly  sort  for  overdues  and  will  print  out  in  triplicate  a  list 
showing  accession  number,  borrower's  number,  and  department 
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V.  THESAURUS  GENERATION  AND  USE 


In  all  of  the  mechanized  systems  studied  a  vocabulary  "thesaurus" 
was  utilized  for  subject  indexing.  The  thesauri  encountered  varied 
from  a  simple  alphabetic  listing  of  subject  terms  to  complex  generic 
structures  (hierarchical)  with  scope  notes,  cross  references,  and 
"see"  and  "see  also"  references.  Some  of  the  thesauri  encountered 
were  for  manual  use  only,  even  though  computer  techniques  were  used. 
Others  were  stored  in  the  computer  memory  where  they  were  used  for 
the  automatic  assignment  ot  codes  and  for  detecting  errors  in  input 
updating  and  search  query  formats. 

Indexers  and  reference  and  retrieval  staffs  of  the  information 
facilities  are  the  principal  users  of  thesauri.  In  these  instances,  the 
user  or  search  requester  approaches  the  reference  or  retrieval  staff 
with  his  problem,  and  the  staff  member  consults  the  thesaurus  for  the 
terms  to  use  in  query  formulation. 

In  contrast  to  this  procedure,  the  permuted  and  coordinate 
indexes  are  examples  of  a  sort  of  thesaurus  that  has  been  developed 
primarily  for  the  use  of  the  information  requester.  The  purpose  of 
these  indexes  is  usually  to  permit  the  user  to  develop  his  own  search 
query  and  to  perform  his  own  search  without  having  to  work  through 
the  retrieval  staff  member. 
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A  wide  variety  of  thesauri  were  encountered  in  this  survey.  A 
summarization  of  the  more  significant  types  is  presented  in  Table  4, 


and  these  are  further  discussed  in  this  section. 

1.  THESAURUS  DEVELOPMENT  AND  USE 


In  the  development  of  a  vocabulary  thesaurus,  the  facilities  studied 
in  this  survey  typically  accumulated  their  initial  terms  from  material 
being  cataloged.  In  some  facilities,  however,  these  terms  were  added 
to  a  vocabulary  base  consisting  of  portions  of  the  DDC  and/or  the  EJC 
thesauri.  In  either  case,  this  somewhat  uncontrolled  accumulation  of 
terms  soon  required  the  establishment  of  controls  restricting  the 
addition  of  new  terms  and  implementing  a  review  of  existing  terms  and 
their  meanings.  Scope  notes  and  cross-references  were  also  introduced, 
and  terms  were  grouped  and  segregated  into  various  structures.  This 
general  pattern  was  not  unusual  even  in  the  cases  of  facilities  that 
based  their  thesauri  on  those  of  DDC  and  EJC,  such  as  Recon  Central, 
NUWS,  and  NAFJ. 

In  many  instances,  the  facilities  found  the  exclusive  use  of 
generalized  thesauri,  such  as  DDC's  and  EJC's,  to  be  unsuitable  for 
their  needs  because  of  variations  in  term  meanings  and  a  lack  of 
sufficient  detail  in  their  fields  of  interest.  (For  example,  one  who 
deals  with  strategic  information  might  consider  satellites  as  a. 
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Facility 


Number 
of  terms 


Arrangement 
of  terms 


Codes 


AFML 

10,  000 

Hierarchical 

Numeric 

APLi 

Hierarchical 

Alphabetic 

ASDIKS 

600 

Hierarchical 

Not  Used 

BuSHIPS 

Hierarchical 

Alphabetic 

Defense  Logistics  Studies 
Information  Exchange 

2,  000 

Hierarchical 

Not  Used 

Edgewood  Arsenal 

9,  500 

Hierarchical 

Numeric 

FTD 

7,  000 

Hierarchical 

Not  Used 

Fort  Detrick 

10,  000 

Hierarchical 

Not  Used 

IRIA 

140 

Hierarchical 

Alph.  &Num 

Naval  Missile  Center 

Hierarchical 

Not  Used 

Naval  Ordnance  Lab 

22 ,  000 

Alphabetic 

Non-Destructive  Testing 
Information  Center 

400 

Alphabetic 

Numeric 

Naval  Postgraduate  School 

8,  000 

Alphabetic 

Alphabetic 

NS  WISES 

Alphabetic 

Not  Used 

NUVVS 

Hierarchical 

Not  Used 

Naval  Weapons  Laboratory 

3,  000 

Alphabetic 

Alphabetic 

RACIC 

Hierarchical 

Numeric 

Recon  Central 

8,  000 

Alphabetic 

Numeric 

REIC 

18,  000 

Hierarchical 

Numeric 

PLASTEC 

Alphabetic 

Numeric 

TABLE  4 


SUMMARY  OF  REPRESENTATIVE  THESAURI 


Codes 

Links  and/or 
Roles 

Scope  Notes 

Used  in  Computer 
Memory 

its  an< 
Roles 

•  Numeric 

Links 

Used 

Yes 

inks 

Alphabetic 

Not  Used 

Used 

No 

it  Use 

Not  Used 

Not  Used 

Not  Used 

No 

it  Use 

Alphabetic 

Both 

Used 

No 

ith 

Not  Used 

Not  Used 

Not  Used 

No 

it  Use 

Numeric 

Links 

Not  Used 

No 

nks 

Not  Used 

Not  Used 

Used 

Yes 

it  Use 

Not  Used 

Not  Used 

Not  Used 

Yes 

it  Use 

Aiph.  &.Num, 

Not  Used 

Used 

No 

it  Use 

Not  Used 

Not  Used 

Used 

No 

it  Use 

Alphabetic 

Not  Used 

Not  Used 

Yes 

>t  Use 

Numeric 

Not  Used 

Not  Used 

No 

it  Use 

Alphabetic 

Numeric 

Not  Used 

No 

imeri 

'Jot  Used 

Not  Used 

Not  Used 

No 

>t  Ust 

lot  Used 

Not  Used 

Used 

No 

it  Use 

Alphabetic 

Not  Used 

Not  Used 

Yes 

>t  Use 

Numeric 

Not  Used 

Not  Used 

No 

it  Use 

Numeric 

Not  Used 

Not  Used 

No 

>1  Use 

Numeric 

Not  Used 

Not  Used 

No 

>t  Use 

Numeric 

Not  Used 

Not.  Used 

No 

>t.  Use 

political-geographical  entity,  while  another  might  think  of  it  only  as  an 
orbiting  object  in  the  astronomical  sense  )  These  two  shortcomings 
are  the  primary  reason  for  the  lack  of  enthusiasm  about  efforts  to 
develop  a  common,  comprehensive  thesaurus. 

Thesauri  were  developed  by  contract,  by  the  information  facility's 
staff,  or  by  technical  specialists  in  the  specific  subject  areas.  Examples 
of  contract-developed  thesauri  may  be  found  at  NSMSES,  Edgewood 
Arsenal,  Ft.  Detrick,  and  Dugway  Proving  Ground.  (One  thesaurus 
was  developed  by  a  contractor  to  serve  both  Edgewood  and  Dugway.) 

In  the  majority  of  the  libraries  surveyed,  the  library  staff  itself 
generated  the  thesaurus.  Technical  specialists  were  employed  in 
thesaurus  development  by  most  of  the  information  centers. 

Only  two  of  the  facilities  studied  had  utilized  a  thesaurus  developed 
by  another  facility.  NWL  originally  adopted  NOL's  thesaurus  of 
descriptors  and  codes,  and  NAFI  combined  the  BUSHIPS  SHARP  listing 
with  several  others  as  a  basis  for  its  own  thesaurus. 

The  introduction  and  use  of  scope  notes  with  a  thesaurus  was 
generally  thought  to  be  an  important  development,  particularly  as  a 
system  grows.  Scope  notes  assist  in  identification  of  the  exact  term 
to  use  in  indexing  and  in  formulating  a  query  for  mechanized  retrieval. 

If  a  thesaurus  is  to  be  stored  within  the  computer's  memory,  however. 
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the  scope  notes  may  take  up  on  uneconomical  amount  of  space.  Some 
facilities  (e.  g, ,  NOTS)  avoid  this  problem  by  including  in  the  mechanized 
thesaurus  a  cross-reference  to  scope  notes  actually  contained  in  a  manual 
card  file. 

2.  THESAURUS  CHARACTERISTICS 

Generally,  the  thesauri  surveyed  were  hierarchical  term  lists 
arranged  by  subject  categories.  Some  also  had  the  terms  arranged 
alphabetically.  (Among  facilities  that  use  the  hierarchical  type  of 
thesaurus  are  APL,  FTD,  Ft,  Dot  rick,  Defense  Logistics  Studies 
Information  Exchange,  Edgewood  Arsenal,  Dugway.  BUSH1PS,  and 
AFML.  )  Facilities  with  large  collections  of  information  on  weapon 
systems  or  chemistry  usually  have  larger  thesauri  than  other  facilities 
because  individual  identifiers,  compounds,  etc.  ,  are  included  in  the 
system. 

Activities  using  permuted  indexes  usually  substitute  these  for 
thesauri,  although  "see"  and  "see  also"  references  are  often  built 
into  these  indexes  (e.  g.  ,  HDL,  OPTISVFOR). 

The  majority  of  the  thesauri  studied  were  stored  on  punched 
cards  and  were  not  maintained  in  computer  memory.  Most  of  the 
facilities  that  store  the  thesaurus  in  the  computer  memory  do  so  for 
i wo  reasons: 


(1)  To  detect  errors  in  term  usage  as  it  appears  in  the  computer 
input  format  in  file  updating  and  search  routines,  in  this  case,  the 
computer  automatically  compares  the  incoming  terms  to  the  stored 
thesaurus  and,  if  an  invalid  or  misspelled  term  appears,  it  is 
printed  out  in  an  error  listing. 

(2)  To  automatically  assign  codes  to  the  input  terms  for  computer 
manipulation.  This  feature  relieves  the  system  operators  from 
working  in  other  than  the  natural  language  form  of  the  terms. 
Besides  assigning  the  codes,  the  computer  also  automatically 
decodes  the  terms  if  they  are  to  be  listed  in  the  output  after  pro¬ 
cessing. 

The  depth  of  indexing  for  both  manual  and  computer-based  systems 
generally  ranges  from  4  or  5  terms  per  document  to  25  to  30  terms; 
however,  some  facilities  in  the  chemistry  field  used  (10  to  130  terms  for 
some  documents  (e.  g.  ,  Bdgewood  Arsenal).  In  AFML's  system,  fewer 
than  4  or  5  terms  are  assigned  to  each  document.  Above  this  number, 
the  computer  automatically  posts  to  higher  terms  in  the  structure. 

There  lias  been  a  trend  away  from  the  use  of  codes  to  represent 
thesaurus  terms,  except  when  assignment  and  translation  of  codes  is 


done  automatically  by  the  computer. 


Standard  subject  headings  are  used  in  the  technical  libraries  in 
the  cataloging  of  books  and  indexing  of  periodicals.  In  the  information 
analysis  centers,  where  portions  of  books  or  individual  periodical 
articles  are  indexed,  descriptors  are  used. 

Links  are  used  at  BUSHIPS,  AFML,  and  Edgewood  Arsenal  and 
are  considered  valuable.  Roles  have  been  dropped  at  the  facilities  that 
used  them  (BUSHIPS  and  AFML)  because  of  lack  of  utility.  (In  the  Wright - 
Patterson  and  DuPont  studies,  it  was  found  that  the  use  of  roles  actually 
decreased  the  possibility  of  retrieving  certain  documents. ) 

Some  of  the  facilities  (e.g.  Edgewood  Arsenal)  perform  statistical 
reviews  of  term  usage  to  eliminate  unnecessary  words  and  to  substitute 
new  terms  with  narrower  meanings  for  overworked  terms, 

3.  EXAMPLES  OF  THESAURUS 

Table  4  (page  5-3)  summarizes  significant  characteristics  of  a 
representative  sample  (21  facilities)  of  the  thesauri  encountered  in  the 
survey.  Detailed  information  on  these  thesauri  may  be  found  in  the 
individual  r^cility  reports, and  as  follows: 

( 1 )  Bureau  of  Ship s 

BUSHIPS  has  applied  the  EJC  method  in  the  development  of 

their  thesaurus.  In  the  course  of  thesaurus  development,  they 


also  considered  the  FROLIC  method  as  proposed  for  the 
David  Taylor  Model  Basin  but  decided  that  the  EJC  method 
provided  a  comparable  indexing  depth  and  flexibility  without 
the  complexity  of  FROLIC. 

The  descriptors  in  the  BU SHIPS  thesaurus  are  used  in  the 
form  of  seven-character  alphabetic  codes.  The  thesaurus  is 
arranged  hierarchically  and  includes  synonyms  and  scope  notes. 

The  thesaurus  is  maintained  on  the  computer,  where  it  is 
used  to  detect  input  errors. 

(2)  Recon  Central 

Recon  Central  uses  a  keyword  listing  of  8,000  descriptors 
consisting  primarily  of  single  words  with  a  few  double-  and 
triple-word  descriptors.  Each  descriptor  is  assigned  a  four¬ 
digit  numerical  code  which  is  used  to  identify  the  descriptor  in 
storage  and  retrieval  operations.  The  keyword  list  is  made  up 
partly  of  FTD,  DDC,  and  NASA  keywords.  The  descriptors  were 
selected  independently  of  the  actual  document  collection;  there¬ 
fore,  some  of  them  may  not  yet  apply  to  any  of  the  present 
collection.  The  thesaurus  is  not  maintained  in  computer  memory. 


(3)  Infrared  Information  and  Analysis  Center 


A  Dictionary  of  IRIA  Category  Numbers  has  been  established 
which  consists  of  approximately  140  descriptors  in  hierarchical 
arrangement.  Each  descriptor  is  assigned  a  three-digit  code  for 
storage  and  retrieval  processes.  Also,  a  Dictionary  of  Code  Words 
has  been  compiled  which  includes  alphabetic  codes,  words,  scope 
notes,  and  meanings.  The  code  words  are  assembled  into  compound 
descriptors  of  a  maximum  of  three  words  and  are  used  to  describe 
the  content  of  the  document  being  indexed.  The  usage  of  the  code 
words  within  the  document  being  indexed  is  defined  by  the  category 
numbers. 

IRiA's  thesaurus  is  not  maintained  in  computer  memory. 

(4)  Naval  Ordnance  Laboratory 

NOL.  uses  a  thesaurus  of  descriptors  with  alphabetic  codes, 
the  latter  made  up  of  four-letter  combinations.  Early  plans  to 
use  links  were  abandoned.  It  was  found  that  a  larger  number  of 
compound  terms  were  needed  than  were  originally  anticipated  to 
keep  improper  selections  to  a  minimum.  There  are  22,  000 
descriptor  codes  in  the  thesaurus;  7,  500  of  these  are  for  subjects, 
and  the  remainder  cover  equipment,  trade  names,  projects,  geo¬ 
graphical  locations,  corporate  authors,  and  other  areas  The 


maximum  length  of  the  descriptor  list  is  linmed  by  the  size  of 
the  computer  memory  to  32,  763  words. 

The  thesaurus  is  maintained  on  the  computer  and  is  used  to 
detect  input  errors. 

(5)  Defense  Logistics  Studies  Information  Exchange 

The  Exchange  set  out  to  develop  a  glossary  of  indexing  terms 
acceptable  to  all  DoD  agencies.  The  DoD  definition  of  logistics  was 
used  as  a  basis  for  the  glossary,  which  is  now  structured  to  five 
hierarchical  levels. 

Originally,  no  limit  was  placed  on  the  number  of  terms,  and 
no  restrictions  were  placed  on  the  terms  to  be  used.  Now’,  however, 
terms  must  be  selected  from  the  glossary,  and  new  ones  may  be 
added  only  after  careful  consideration.  Early  in  1965,  a  detailed 
study  was  made  of  the  glossary,  and  nearly  all  second-level  terms 
W'ere  eliminated.  Terms  that  receive  only  occasional  usage  will 
be  studied  for  elimination.  Currently,  there  are  about  2,000 
terms;  definitions  will  be  added  in  the  future. 

(6)  Army  Study  Documentation  and  Information  Retrieval 

Service 

ASDIR3  originally  based  their  thesaurus  on  the  ARTvlITERM 
thesaurus.  Term  definitions  are  being  added  as  the  thesaurus 


develops.  There  are  currently  600  terms  in  the  thesaurus;  on  the 
average,  10  to  15  terms  are  assigned  to  each  document.  The 
thesaurus  is  not  maintained  in  computer  memory. 

(7)  Air  Force  Materials  Laboratory 

The  AFML  thesaurus  was  established  on  the  basis  of  terms 
derived  from  documents  in  the  indexing  process.  Twelve  or 
thirteen  terms  are  assigned  to  each  document.  Synonymous 
terms  were  placed  under  the  same  machine  codes  from  the 
beginning  of  development.  However,  in  a  study  performed  at 
AFIT,  roles  were  found  inferior  in  utility  to  links.  The  use 
of  links  showed  a  reduction  of  irrelevant  information  by  over 
56  percent,  while  incurring  less  than  5  percent  loss  of  relevant 

information.  The  AFIT  study  recommended  the  dropping  of 

>|< 

roles  at  AFML.  While  compound  terms  are  used  freely,  only 
one  link  per  term  is  listed. 

The  use  of  many  specific  terms,  especially  in  organic 
chemistry,  had  increased  the  thesaurus  to  between  45,000  and 


Complete  results  of  this  study  are  given  in  An  Evaluation  of  Links 
and  Roles  Used  in  Information  Retrieval,  AD606192,  Technical 
Documentary  Report  No.  ML  TOR  64-152  July  1964,  AF  Materials 
Laboratory  RTD,  AFSC,  Wright -Patterson  Air  Force  Base,  Ohio. 
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50,000  terms  To  control  this  expansion,  a  fragmentation  system 
was  developed  for  organic  chemistry  and  other  specific  areas 
that  resulted  in  a  reduction  in  the  thesaurus  to  10,000  terms. 


The  thesaurus  has  a  hierarchical  arrangement  and  uses 
numeric  codes  and  scope  notes. 


A  version  of  the  thesaurus,  consisting  of  a  basic  file  of 
valid  descriptor  terms  with  numeric  codes,  is  maintained  on  the 
computer  to  correct  input  errors. 


( 8 )  Nondestructive  Testing  Information  Center 

The  Center  uses  ai  alphabetical  listing  of  400  terms  which 
is  available  for  mam  <  use  by  indexers  and  information  requestors. 
Terms  are  added  as  the  need  arises. 


(9)  Applied  Physics  Laboratory 

APL  followed  the  free  vocabulary  approach  until  June  1965, 
when  terms  in  use  were  reviewed  for  inclusion  in  a  formal  the¬ 
saurus.  The  thesaurus  is  about  one-third  complete  and  upon  com¬ 
pletion  will  have  two  sections:  an  alphabetical  listing  of  terms 
(nonhicrarehieal)  including  their  meanings,  synonyms,  alphabetic 
codes,  use  information,  and  related  terms;  and  a  list  of  field 
structures  with  a  modified  COS  ATI  listing  of  category 


(10)  Foreign  Technology  Division 


FTDs  thesaurus  is  arranged  hierarchically  in  56  subject 
areas.  It  is  maintained  on  the  computer,  ’  ’here  it  is  used  for 
checking  input  errors.  Scope  notes  are  included  in  the  thesaurus, 
although  these  have  been  reduced  by  about  15  percent.  COSAT1 
subject  categories  are  used  in  information  dissemination  and 
accessions  listings. 

(11)  Ft.  Detrick 

The  thesaurus,  which  was  developed  under  contract,  was  an 
empirical  development  resulting  from  a  search  of  the  open  literature, 
the  document  index  process,  and  interviews  with  Ft.  Detrick  staff 
members.  The  thesaurus  has  been  published  in  three  parts. 

Fart  l  is  a  complete  listing  of  descriptors  with  codes,  in 
hierarchical  arrangement;  there  are  up  to  nine  descriptors  in 
a  hierarchy.  Part  2  is  a  condensation  of  Part  1.  Part  3  is  a 
straight  alphabetic  listing  of  all  descriptors  with  codes.  There 
are  approximately  10,000  descriptors.  The  thesaurus  is  maintained 
in  computer  memory  and  is  used  for  detecting  input  errors. 

( 1  2)  Naval  Postgraduate  School 

NPS's  file  of  descriptors  is  maintained  on  punched  cards, 
and  new  descriptors  are  added  as  necessary.  There  are  8,  000 
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terms  in  use  at  present.  Alphabetical  listings  of  terms  are  used 
together  with  a  Uniterm  code  number. 


{ 1 3)  U,  S.  Naval  Underwater  Weapons  Research 
and  Engineering  Station 

A  thesaurus  is  being  developed.  In  the  meantime,  DDC's 
thesaurus  and  COS  ATI  listings  are  being  used. 

( 1 4)  U.  S.  Army  Natick  Laboratories 

DDC's  thesaurus  is  used  in  conduction  with  Natick's  own 
subject  authority  file. 

(15)  Plastics  Technical  Evaluation  Center 

PLASTEC  uses  a  maximum  of  eight  precoordinated  terms 
per  document.  An  alphabetical  printout  of  previously  used  terms 
forms  the  thesaurus.  New  terms  may  be  added  as  necessary. 
Terms  are  coded  for  information  storage  and  retrieval. 


When  a  term  is  used  in  more  than  25  documents,  precoordi¬ 
nated  term  groups  are  created  to  reduce  term  usage  and  to 
increase  specificity.  Coordinated  terms  are  connected  bv  a 
hyphen  and  arranged  in  the  printouts  by  the  first  term  of  the  pair. 
The  higher-order  term,  which  is  generally  a  property  or  use- 
oriented  term,  is  placed  first  in  the  pair.  A  list  of  style  rules 
has  been  developed  to  assist  toward  consistent  indexing.  PLASTEC 
thesaurus  is  not  maintained  in  computer  memory. 


(1G)  Naval  Missile  Center 


NMC  uses  DDC's  thesaurus,  with  added  terms  as  required. 

A  maximum  of  five  descriptors  is  assigned  to  each  document.  A 
printout  of  descriptors  used  in  any  one  year  is  made  as  desired. 

The  NMC's  thesaurus  is  not  maintained  in  computer  memory. 

(17)  U,  S.  N aval  Ship  Missiles  Systems  Engineering  Station 
The  keyword  thesaurus  used  by  NSIeSES  is  NAVWEPS 
DD  24650,  2nd  edition,  prepared  for  NSMSES  by  a  contractor  who 
will  continually  revise  the  thesaux'us.  A  keyword  may  consist  of 
several  words;  since  such  groups  may  not  fit  into  the  space 
available,  the  thesaurus  contains  abbreviations  for  them  derived 
from  the  actual  documents  and  from  MIL-STD-12B. 

A  keyword  listing  is  printed  monthly  from  the  master  file 
of  the  retrieval  system.  (There  is  no  separate  thesaurus  main¬ 
tained  on  the  computer. )  A  maximum  of  four  keywords  may  be 
assigned  to  a  document, 

(18,  19)  Battelle  Memorial  Institute --Radiation  Effects  Infor- 

mation  Center,  Remote  Area  Conflict  Information  Cent e r 

Clue  words  underlined  on  extract  cards  are  the  basis  of 
Battelle's  indexing  system.  These  ehie  words  are  not  subject  head¬ 
ings  or  keywords  from  a  pre -established  thesaurus  but  are  words 
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which,  in  the  opinion  of  the  specialist  or  scientist  performing 
the  review,  provide  the  best  clues  to  the  content. 

RKIC's  clue  word  list  contains  about  18,  000  words  at  present, 
and  about  1,000  new  terms  are  being  added  each  year.  They  are 
numerically  keypunched  on  EAM  cards,  coded,  and  filed  by  hand  in 
a  card  file  that  is  manually  updated  continuously  as  new  clue  words 
arc  reflected.  Filing  of  the  cards  is  by  code  number. 

Each  clue  word  used  in  RACIC's  Files  is  keypunched  on  an 
EJAM  card.  Also  punched  on  cards  are  card  sequence  number,  a 
due  word  classification  number,  and  the  higher -order  hierarchical 
clue  word  file  into  one  of  the  following  six  general  subject  areas: 
biological  science,  chemistry,  electronics  and  communication, 
mobility,  social  studies,  and  weapons.  RACIC  is  experimenting 
with  n  coordinate  index  of  clue  words  with  accession  number  cross- 
references  established  by  links, 

( 20)  Edge  wood  Arsenal 

A  word  list  of  12,500  terms  was  reduced  by  a  contractor  to 
9,500.  The  basic  thesaurus  was  developed  during  two  nonconsecutive 
one-year  contracts,  lathe  first  contract,  an  attempt  was  made  to 
remain  compatible  with  the  DDC  thesaurus,  but  this  approach 
resulted  in  -10,000  terms  including  identifiers.  The  thesaurus 
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has  been  reduced  to  a  compilation  of  terms  used  at  Dugway  as 
well  as  edgewood.  Additions  are  generated  from  indexing. 

Based  on  use  frequency  counts,  infrequently  used  terms  have 
been  dropped,  and  words  used  very  frequently  are  reviewed  for 
further  breakdown. 

The  thesaurus  is  not  maintained  in  the  computer  memory, 

A  hierarchical  format  is  used.  Links  are  used  although  they  are 
not  considered  worthwhile  on  the  35,000  items  now  in  the  collection. 
The  Library  believes  they  might  be  helpful  when  the  collection 
grows  to  around  100,  000  items. 

< 2 1)  Naval  Weapons  Laboratory 

The  NWL  thesaurus,  containing  2,  500  to  3,  000  descriptors 
and  approximately  3,000  identifiers,  was  based  originallvon 
NWL's  four-  to  six-letter  code  listing.  New  terms  are  reviewed 
for  potential  importance.  Codes  are  being  dropped,  and  natural 
language  will  be  used  in  NWL's  second-generation  systems.  A 
computer  printout  of  descriptors  and  descriptor  codes  is  made  as 
required.  The  thesaurus  is  maintained  in  computer  memory  to 
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detect  input  errors. 


VI.  FILE  STRUCTURE 


Two  general  classes  of  files  were  encountered:  serial  and 
inverted.  The  great  majority  of  facilities  studied  ulili/.e  the  inverted 
file  in  their  search  process  and  then  resort  to  a  serial  file,  often  off¬ 
line  on  punched  cards,  to  print  bibliographic  information  corresponding 
to  retrieved  accession  numbers, 

in  the  serial  (direct)  file,  all  information  relating  to  documents 
is  stored  in  an  ordered  sequence,  usually  by  alphabetic  or  numeric- 
characters  (accession  number,  LC  number,  etc.).  Access  to  all  in¬ 
formation  pertinent  to  a  specific  document  is  gained  by  locating  in  mass 
storage  the  block  containing  the  correct  unique  identifier  (accession 
number,  etc.). 

In  the  inverted  file,  such  as  the  traditional  card  catalog  of  authors 
or  subjects,  items  are  filed  in  batches  under  the  subject  headings,  de¬ 
scriptors,  or  authors.  There  are  also  various  combinations  of  these 
basic  file  structures  that  have  been  developed  in  specific  cases. 

The  selection  of  file  structure  is  critical  to  a  library’s  operation. 
File  structure  can  greatly  influence  the  following: 

File  maintenance  effectiveness 
Retrieval  effectiveness 
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Staffing  needs 
Growth  capabilities 

.  Resource  requirements. 

Simpler  and  cheaper  file  updating  and  maintenance  is  generally 
poshmle  v/ith  a  serial  file  structure.  Updating  information  can  be 
sorted  by  accession  number  and  the  appropriate  file  information  blocks 
located  and  updated  in  simple  sequence.  Maintenance  of  inverted  files 
is  more  complex,  since  the  updating  information  pertaining  to  an  ac¬ 
cession  numbered  entry  must  be  entered  under  each  term  to  v/hich  the 
entry  is  indexed.  However,  file  search  is  generally  much  faster  using 
the  inverted  file. 

1.  SERIAL  FILE 

The  common  method  of  searching  a  serial  file  is  to  examine  it 
record  by  record  and  to  check  for  the  presence  of  the  required  des  riptor 
or  descriptor  combination  assigned  to  each  document.  In  its  simplest 
form,  the  criterion  for  rejection  of  an  item  is  the  absence  of  at  least 
one  of  the  required  descriptors. 

The  chief  drawback  to  this  method  is  that,  although  the  probability 
that  any  given  item  in  trie  file  will  be  relevar  .o  the  query  is  quite  small, 
every  item  in  the  file  must,  nevertheless,  be  examined.  The  factors 


that  make  this  exhaustive  approach  at  all  practicable  are  the  high 
processing  speed  and  memory  capability  of  the  computer.  These  char¬ 
acteristics  permit  the  combining  of  a  number  of  queries  so  that  only 
one  pass  through  the  file  is  needed  for  the  several  queries. 

A  scheme  is  employed  at  NOL  which  reduces  the  amount  of  file 
that  must  be  searched.  In  NOL's  approach,  document  records  are 
grouped  serially  hi  <>.  rough  sort  by  common  characteristics,  and  these 
characteristics  are  identified  by  a  binary  code,  NOL's  strategy  is  to 
separate  extraneous  material  as  quickly  as  possible  and  then  to  screen 
promising  material  at  finer  and  finer  levels  of  discrimination  until 
only  relevant  material  remains.  The  method  is  based  on  comparison 
of  data  in  the  single  field  of  binary  digits  making  up  the  grouping  code 
and  rejection  of  the  unwanted  items  on  a  statistical  basis. 

The  essential  feature  of  this  method  is  the  assignment  of  a  ran¬ 
dom  pattern  of  bits  (l's  and  0's)  to  each  descriptor  in  the  dictionary. 
The  number  of  l's  placed  in  each  pattern  is  adjusted  to  be  proportional 
to  the  discriminating  power  of  the  descriptor.  Terms  with  a  high  fre¬ 
quency  of  occurrence  offer  little  selectivity,  so  they  are  encoded  with 
relatively  few  l's,  and  vice  versa.  The  pattern  for  the  totality  of  de¬ 
scriptors  that  have  been  assigned  to  one  particular  document  is  formed 
by  superposing  the  patterns  for  each  individual  descriptor.  Similarly, 


the  pattern  assigned  to  the  batch  (up  to  six  documents  per  batch)  is 
formed  by  superposing  the  patterns  for  each  document.  The  query 
patterns  are  formed  in  a  similar  manner. 

During  a  search,  each  of  the  batches  is  successively  compared 
with  the  list  of  query  patterns.  Unless  the  binary  field  of  the  batch 
code  contains  a  1  in  every  position  where  the  query  has  a  1,  it  v/ill  be 
rejected.  If  a  match  occurs,  then  the  next  level  of  screening  is  per¬ 
formed,  which  is  to  compare  the  code  of  each  of  the  documents  in  the 
batch  against  the  query  pattern.  Again,  only  those  documents  that  pass 
this  screening  go  on  to  the  next  level,  which  is  to  compare  the  individual 
query  terms  against  the  document  terms.  Thus,  the  final  result  is  a 
list  of  just  those  items  that  are  pertinent  to  the  query  and  no  others. 

The  extent  to  which  the  above  variation  overcomes  the  input/ 
output  limitations  imposed  by  the  series  file  structure  was  not  quan¬ 
titatively  determined  by  the  survey.  This  technique,  however,  when 
combined  with  strategic  storage  of  records  based  on  frequency  of  use 
of  descriptors,  could  result  in  significant  savings  of  computer  time. 

2.  INVERTED  FILE 

The  usual  method  for  searching  an  inverted  file  is  to  first  de¬ 
termine  all  of  the  accession  numbers  that  pertain  to  each  descriptor 


and  second  to  determine  if  a  given  accession  number  appears  the 
proper  number  of  times  to  satisfy  the  Boolean  criteria  (AND,  OR,  NOT 
operators),  The  result  of  such  a  search  is  a  list  of  accession  numbers 
which  must  then  be  related  manually  or  automatically  to  another  file 
(a  serial  file)  to  obtain  corresponding  bibliographic  information,  ab¬ 
stracts,  etc.  The  latter  file  is  usually  maintained  on  EAM  cards  or 
other  media  external  to  the  computer  in  order  to  avoid  using  a  large 
amount  of  memory  space  for  what  is  usually  only  a  printing  operation. 
The  Ft.  Detrick  search  scheme  is  typical  of  this  type  of  approach. 

The  main  disadvantage  of  searching  only  the  inverted  file  is  that 
it  limits  the  search  to  descriptors.  Other  items  of  interest,  such  as 
bibliographic  information,  keywords  in  the  abstracts,  titles,  etc.  , 
cannot  be  searched  automatically.  The  solution  for  this  is  to  increase 
the  variety  of  files,  but  this  approach  complicates  the  programming 
and  the  system  operation.  A  particularly  difficult  situation  arises 
when  several  different  types  of  information  facilities  are  compelled  by 
economics  to  utilize  the  same  general  retrieval  program.  Examples 
of  this  situation  are  the  University  of  Michigan  analysis  centers  (IRIA, 
VES1AC,  and  BAMIRAC)  and  the  Electronic  Properties  Information 
Center,  EPIC  has  rejected  the  use  of  inverted  files  for  its  generalized 
retrieval  program  planning  because  of  the  lack  of  versatility  in  search 
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FILE  ELEMENTS 


Another  aspect  of  file  structure,  which  affects  computer  search 
and  update  time  and  compactness  of  the  files,  is  whether  or  not  the 
document  file  should  contain  subject  data  (descriptors),  bibliographic 
data,  and  abstracts.  The  APL  Library  is  an  example  of  a  systeir  that 
stores  all  three  together  for  each  document.  NWL  in  its  original  sys¬ 
tem  included  subject  and  bibliographic  data  and  in  its  new  system  is 
adding  abstracts.  NPS  and  NOL  exemplify  libraries  that  maintain 
separate  subject  and  bibliographic  files.  In  these  systems,  the  bibli¬ 
ographic  file  is  only  searched  for  documents  that  were  called  out  during 
the  search  run  on  the  subject  file.  FTD  maintains  a  coded  subject  file 
whose  search  output  lists  the  document  numbers  of  the  hits  obtained. 
While  the  approaches  varied,  most  of  the  facilities  studied  believed 
that,  at  the  minimum,  bibliographic  data  should  be  included  in  the 
search  output. 


VII.  STORAGE  AND  RETRIEVAL 


1.  SYSTEM  FUNCTIONS 

The  basic  functions  of  a  mechanized  retrieval  system  are  defin<  d, 

for  the  purpose  of  this  analysis,  as  follows: 

.  Communication  and  refining  of  the  request 

Conversion  of  the  request  to  machine-readable  form 

.  File  search 

Analysis  of  retrieved  material 

.  Preparing  the  response  and  communicating  it 

to  the  requester. 

The  block  diagram  of  Figure  12  depicts  a  typical  retrieval  system  flow. 

2.  COMMUNICATION  OF  THE  REQUEST 

Initially,  the  request  for  information  is  phrased  in  the  user's 
language.  The  question  may  be  transmitted  verbally  or  in  written  form 
and  may  be  formulated  with  or  without  the  assistance  of  an  information 
facility  staff  member.  In  most  facilities  surveyed,  however,  the  assist¬ 
ance  of  a  member  of  the  facility  staff  is  usually  employed  in  formulating 
requests  for  information.  The  staff  member  analyzes  the  request, 
discusses  it  with  the  requester,  and  finally  structures  the  query  or 
queries  into  the  most  suitable  form. 


TYPICAL  11ETIUKVAI 
SYSTEM  FLOW 
FIGUHE  12 


a. 


The  formulation  of  a  query  commonly  involves  the  filling  out  of  a 
query  worksheet.  One  such  worksheet  (NWL)  is  presented  in  Figure  13. 
This  one  allows  the  actual  question  to  be  entered  on  the  form.  Most 
worksheets  require  only  the  subject  descriptors  and  qualifying  informa¬ 
tion  (e.g, ,  limits  on  dale  of  publication  of  pertinent  documents),  as  shown 
in  Figure  14  (NFS),  or  are  tailored  for  machine  data  conversion 
(Edgewood--see  Figure  15).  The  refined  question  is  entered  on  the 
worksheet  using  subject  descriptors,  qualifiers,  a  link  and  role  relation¬ 
ship,  logical  operators,  etc,  A  thesaurus  is  generally  used  at  this  stage 
to  obtain  the  correct  terms  for  translating  and  for  checking  for  synonyms, 
abbreviations,  etc, 

3.  CONVERSION  OF  DATA  TO  MACHINE -READABLE  FORM 

Before  the  query  data  can  be  entered  onto  some  standard  input 
media,  such  as  punched  cards  or  paper  tape,  a  formatting  step  is 
usually  necessary.  Although  some  facilities  (e.g.,  NPS)  have  arranged 
to  use  a  portion  of  the  query  formulation  worksheet  (sec  Figure  14), 
the  majority  require  a  new  worksheet  (the  program  coding  sheet)  as 
shown  in  Figure  16.  In  some  cases,  the  staff  searcher  and  query  coder 
are  different  members  of  the  staff,  with  the  latter  being  more  familiar 


with  the  mechanized  system. 


FIGURE  13 

NWL  Query  Worksheet 
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FIGURE  14 

NFS- Query  Worksheet 
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FIGURE  15 

Document  Search  Request  (5TJNFO) 
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After  coding,  the  query  is  punched  onto  cards  or  paper  tape, 
checked  for  errors,  and  then  applied  to  the  computer  for  conversion  to 
magnetic  tape.  Commonly,  a  printout  of  the  query  data  as  they  appear 
on  tape  is  obtained  for  checking  and  editing. 

4  .  FILE  SEARCH 

The  computer  may  now  check  each  query  for  validity  (format, 
consistency,  etc.  ),  check  the  descriptors  against  the  master  dictionary 
(thesaurus),  and  combine  the  queries  of  a  class  into  one  integrated 
search  which  is  then  used  to  examine  all  the  records  in  the  master  file. 

The  conclusion  of  the  file  search  is  usually  an  output  tape  containing  the 
retrieved  data,  which  is  then  taken  off-line  for  listing.  The  off-line 
step  is  used  to  avoid  tying  up  the  computer  for  a  simple  print  operation 
of  a  bulk  file  of,  say,  PJAM  punched  cards  containing  detailed  bibliographic 
information.  (T>pes  of  files  and  associated  retrieval  schemes  were  dis¬ 
cussed  in  Section  VI  of  this  report,  File  Structure.  ) 

The  output  data  are  formatted  in  as  many  ways  as  there  are 
retrieval  systems.  Only  one  installation,  FTD,  reported  making  any 
extensive  analysis  of  user  requirement?  ir.  determining  the  quantity, 
type,  and  format  of  the  output  date.  In  general,  the  following  types  of 
output  listings  are  produced; 
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A  summary  list  containing  the  number  of  hits  found 
for  each  query  (see  Figure  17) 

A  coded  list  that  contains  the  accession  numbers  of 
all  hits  found  for  each  query  and  may  also  contain 
other  coded  data  (see  Figure  18) 

A  list  that  contains  bibliographic  data  for  each 
accession  number  listed  and  sometimes  additional 
information  such  as  abstracts,  descriptors,  etc. 

(see  Figure  19) 

.  A  list  of  numerical  data. 

5.  ANALYSIS  OF  RETRIEVED  MATERIAL 

Regardless  of  the  form  of  the  retrieved  output,  the  staff  searcher 
or  the  user  must  analyze  the  information  in  order  to  determine  its 
relevance.  This  task  becomes  quite  difficult  if  the  retrieved  output 
form  contains  only  a  listing  of  codes  or  accession  numbers.  In  such 
a  case,  the  card  catalog  must  be  searched,  or  the  document  itself  must 
be  analyzed--a  time-consuming  process.  Thus,  from  the  standpoint 
of  the  analyst  and  user,  a  search  output  should  also  consist  of  titles 
and,  if  possible,  abstracts.  This  sort  of  listing  permits  a  browsing 
process  that  is  an  efficient  version  of  that  done  in  a  card  catalog. 

If  a  searcher  feels  that  the  information  he  desires  is  not  in  the 
output  obtained  due  to  too-restrictive  search  or  improper  query,  or  if 
too  much  data  have  been  produced  because  the  query  was  too  general, 
he  can  rephrase  the  question  and  search  the  file  again.  A  mechanized 
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FIGURE  17 
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FIGURE  10 

A  PL- Search  Output 


1  05  /«<•> 

UNCLASSIFIED 

POLYTECHNIC  IimSTHUTE  OF  ttkUJKLYN,  OF  PAR  I  Mb  NT  uF  AEROSPACE  EN- 
G  I  ‘mi:  L  K  l  Ni>  AND  APPLIuU  ME  CHAN  t  C  S  .  KPT.  P  I  GAL-R- b  1  *>  »  AF05K-64-  17(16  . 

A  MOMENT  MtlHCO  FOP  C.UMPk  F  S$ I  »L  r.  LA-11NAR  GOUNUAR  Y  LAYERS  ANO  SOME 
APPLICATIONS,  GY  P.A.  LIBBY  ANO  H*  FOX.  SEPTEMBER  1964.,  AF-AFOSR- 
l— 1>3« 

AN  INTEGRAL  METhOD  BASED  ON  MOMENT  TECHNIQUES  AND  ESPECIALLY 
USEFUL  FOR  COMPiku  SS  I  elt  LAMINAR  FLOWS  IS  PRESENTED.  THE  DESCRIBING 
PARTIAL  DIH-tRENTIAL  EQUATIONS  ARE  FIRST  TranSFukMED  TO  THE  LtVY- 
LEtS  V  All  I  A  b  L  E  S  AND  THEN  CONVERTED  TO  INTEGRAL  CONDITIONS  WITH  NU 
TO  THE  THE  M  POWER  AS  A  WEIGHING  FACTOR.  A  TECHNIQUE  FOR  HANDLING 
THE  VARIATION  IN  TRANSPORT  PROPERTIES  WHICH  EXPLICITLY  ARISES  FOR 
M  GREATER  THAN  O  IS  DESCRIBED.  THE  RESULTANT  EQUATIONS  ARE  APPLIED 
FOR  M  =  C,  1  WIIH  THE  COMMONLY  EMPLOYED  FOURTH  AND  FIFTH  DEGREE 
POLYNOMIAL  PKUFILLS  FOR  VELOCITY  AND  STAGNATION  ENTHALPY.  VUE 
DISTINCT  CLASSIFICATION  OF  SIMILAR  AND  NUNS  I  MI LAR  FLOWS  WITHIN  THE 
SAME  ANALYTIC  FRAME  WORK  IS  EMPHASIZED.  THt  ANALYSIS  IS  APPLIED  T  0 
A  VARIETY  UF  FLOWS  FUR  WHICH  MOKE  ACCURATE  RtSULlS  ARE  AVAILABLE 
ANO  IS  FOUND  TO  YltLD  SATISFACTORY  RESULTS  IN  MUSI  CASES.  THERE¬ 
FORE,  1  HE  PRtStNT  METHOD  IS  CONSIDERED  TO  IMPROVE  SOMEWHAT  THt 
CONVENTIONAL  INTEGRAL  Me  THUD  (M  =  U>  WITHOUT  EXCl-SSIVE  LABOR.  (AU¬ 
THOR)  . 

/U  lDBY/  +  FUX/i9o4/YEAR/1057tW/ACC/U/  -  AF-AFOSR-1-6 3/  .  P  ID/ 

/COMPRESSI BLE /LAMINA R/GOUN JAR Y/L AYER/ MOMtNl /TECHNIQUE /FLU  ID /ME¬ 
CHANIC  /  INTEGRAL /SULUT ION/TECHNI DUE / WAL L /E XT ERNAL /F LOW/C ONO I T  ION/ 

N  ON  SIMILAR /  FLO  i\/AL -FLUID/ 
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system  in  which  only  minutes  are  required  to  rephrase  a  question 
encourages  the  repetition  of  in-depth  searches  until  the  desired  informa¬ 
tion  has  been  obtained.  A  manual  system  would  soon  discourage  both 
the  user  and  the  reference  librarian. 

G.  COMPARISON  OF  RETRIEVAL  FUNCTIONS 

The  following  paragraphs  compare  the  functions  encountered  in 
the  retrieval  systems  surveyed.  Table  5  summarizes  this  comparison. 

(1)  Search  Query  Formulation 

The  basis  for  formulating  a  search  query  is  the  specification 
of  descriptors  which  may  be  related  with  the  Boolean  connectives 
AND,  OR,  NOT,  EQUAL,  etc.  The  use  of  connectives  appears 
to  be  the  most  confusing  aspect  of  mechanized  retrieval.  The 
range  and  usage  of  logical  and  pseudological  operators  varies 
widely  from  no  usage  (excluding  the  intrinsic  AND  requiring  all 
descriptors  to  be  included  for  a  match),  as  in  the  NPS  system, 
to  the  approximately  eight  connectives  utilized  by  API  ..  APT.,  is 
vei'y  consistent  in  their  use  of  connectives,  although  this  tends 
to  cause  errors  in  coding. 

NWL  uses  an  AND/OR  key  in  which  the  descriptors  on  any 
one  query  card  are  all  AND  related,  and  AND/OR  relationships 
may  exist  between  cards.  However,  this  query  technique  is  limited 
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Key:  C=Card  Catalog 
P=  Planned 


Table  5 

Storage  and  Retrieval 


to  a  total  of  three  cards.  Tims,  where  lengthy  descriptors  are 
used  (provision  is  made  for  "type  3"  descriptors,  which  are 
21  to  40  characters  in  length)  so  that  only  one  or  two  descriptors 
may  be  entered  on  a  single  card*  multiple  queries  for  the  same 
question  must  he  made  up  in  order  to  employ  the  logical  operators. 
The  following  table  indicates  the  usage  of  the  AND/OR  key  to 
satisfy  the  relationships  expressed  between  the  cards. 


Condition 
One  L- Hi'd  only 
Card  1  AND  Card  2 
Card  1  OR  Card  2 
Card  1  AND  Card  2  AND  Card  3 

o  .,  j  t  *  /o  ..in  /-\r»  ..  i  ♦ 
V-cll  U  1  /\|\|S  V-rll  U  WJV  VTII  D  I 

AND  Card  3 

Card  1  OR  Caro  2  OR  Card  3 
Card  l  AND  Card  2  OR  Card  3 


AND /OR  Keypunching* 
Card  1  Card  2  Card  3 


0 

1  1 
0  0 

1  1  1 

1  0  0 
0  0  0 
1  1  0 


(e.g.,  FTD  and  Ft.  Detrick) 


Other  information  facilities 

also  use  "MUST"  terms.  A  "MUST"  term  must  appear  with  one 
or  more  of  the  other  terms  requested  in  order  to  qualify  as  a  hit. 


A  ini-  (1)  sir  iiiu  s  a  punch,  /.ero  (0)  means  leave  blank,  dush  (  •) 
me. ms  not  applionblt 
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FTD  also  uses  "qualifiers"  in  the  retrieval  program,  A  requester 
can  "qualify"  a  query  by  dale,  country,  classification,  type  of 
document,  number  of  term  hits,  and  others. 

Ft.  Detrick  combines  its  "MUST"  relationship  with  such 
qualifiers  as  all  documents  having  x  or  more  of  the  set  of  des¬ 
criptors  listed  in  the  query.  In  general,  the  following  types  of 
search  questions  may  be  accommodated  by  the  computer  program 
for  retrieving  document  references  contained  in  Ft.  Detrick's 
Retrospective  Search  File: 

(AEC,  ...  n)--a  request  for  all  documents  having 
all  descriptors,  A  and  B  and  C,  etc,  (maximum  of  20) 
appearing  together 

(X,  D,  E,  F, .  ,  .  n)--a  request  for  all  documents  having 
x  or  more  (maximum  of  five)  of  D,  E,  F,  etc. , 
appearing  together.  For  example,  if  x  is  given  by 
the  requester  as  2,  then  the  request  is  for  at  least 
two  of  D,  E,  F,  etc.  (i.  e, ,  D  and  E,  or  D  and  F, 
or  E  and  F,  or  D  and  E  and  F) 

(-1,  J,  .  .  ,n)--a  request  for  documents  not  having 
descriptors  I  or  J  or  n  appearing 

(-x,  K,  L,  M,  .  .  .n)--a  request  for  documents  not 

having  x  or  more  (maximum  of  five)  of  K,  L,  M, 

etc. ,  appearing  together  as  in  the  second  item  above. 

The  above  criteria  may  be  assembled  together  as  desired, 
but  only  in  an  AND  relationship.  For  example,  the  specification 
(A  and  B  and  C)  AND  (2  of  D,  E,  or  F)  is  allowable,  but  (A  and  B 
and  C)  OR  (2  of  D,  E,  or  F)  is  not  allowed  in  a  single  search. 


% 

► 
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The  latter  specification  would  require  two  .ndependent  searches, 
the  first  excluding  the  second  specification,  and  the  second  ex¬ 
cluding  the  first.  Note  that  multiple  searches,  since  they  are 
recorded  independently,  may  result  in  redundant  selections. 

Edgewood  Arsenal  employs  three  Boolean  operators:  AND, 
BUT  NOT,  and  Oil.  The  last  may  be  used  with  only  two  terms. 
However,  the  operators  are  not  applied  until  the  end  of  the  file 
search.  That  is,  the  search  produces  accession  numbers  that 
relate  to  all  descriptors  without  regard  to  the  operators.  The 
queries  are  then  reconstructed  to  determine  what  Boolean  re¬ 
lationships  exist  in  each  query,  and  the  output  file  is  evaluated 
and  edited  against  these  relationships. 

Performing  this  operation  at  the  end  of  the  search,  however, 
requires  assembling  and  then  working  with  another  file,  which 
adds  more  input/ output  time  to  tne  process.  Systems  such  as 
Edgewood's  are  normally  input/output  limited;  i.e„,  tape-handling 
time  far  exceeds  the  time  required  for  the  computer  to  process 
the  data,  and  the  computer  must  then  sit  idle  while  inputing  or 
outputing  the  next  record  to  or  from  tape.  Consequently,  con¬ 
siderable  time  is  spent  in  producing  and  working  with  a  tape  of 
document  hits,  many  of  which  must  now  be  discarded.  Two  tests 
of  the  Edgewood  system  operation  have  shown  that  approximately 
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9  and  11  hours  have  been  required  for  seared  runs  of  60  and  00 
questions,  respectively.  This  ratio  is  greater  by  a  factor  of 
approximately  10  than  that  of  most  other  systems  encountered. 

Discussions  with  the  programming  staff  at  the  Arsenal  have 
indicated  that  the  main  problem  was  the  program  requirement 
for  extensive  repetition  of  data  associated  with  the  reformatting 
of  the  search  question.  It  is  expected  that  rewriting  this  part  of 
the  program  will  result  in  a  time  saving  of  40  to  65  percent. 

However,  although  this  is  a  considerable  improvement,  the  running 
time  is  still  greater  than  that  being  achieved  by  most  others. 

A  contributing  factor  may  be  the  computer --a  Honeywell  400 -- 
which  is  a  medium-speed,  small-core  machine. 

It  should  be  noted  that  only  15  percent  of  the  document 
collection  of  approximately  25,  000  is  presently  included  in  the 
file.  To  handle  the  enire  collection,  a  new  system  approach  may 
be  necessary,  especially  if  a  more  powerful  computer  is  not 
available. 

(2)  Computer  Availability 

The  availability  of  computer  time,  and  consequently  the 
response  time  for  a  search,  varies  widely.  At  NOL,  computer 
time  is  made  available  daily  during  prime  hours.  At  APL,  searches 
are  normally  accomplished  overnight  but  at  times  must  be  extended 
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lo  Uvo  days  because  of  unavailability  of  computer  Lime;  al  WPS 
it  takes  two  days  for  a  requester  to  receive  his  bibloigraphy. 

Lack  of  computer  time  availability  and  the  low  priority  assigned 
to  the  Library  is  causing  Redstone  Arsenal  to  think  in  terms  of 
weekly  searches  when  it  inaugurates  its  technical  documents  re¬ 
trieval  system.  TPRC  is  installing  a  radio-teletype  circuit  with 
the  computer  area  located  several  miles  away.  TPRC's  opinion 
is  that  much  more  time  is  spent  in  mailing  and  processing  a  re¬ 
quest,  delivering  and  receiving  materials  to  and  from  the  computer, 
and  communicating  the  answer  than  is  spent  in  computer  running 
time. 

(3)  Combination  of  Queries  for  Processing 

As  a  part  of  their  programming  technique,  all  installations 
combine  queries  into  one  search  list,  so  that  a  file  can  be  searched 
in  one  pass.  However,  the  number  of  queries  that  can  be  combined 
in  a  single  search  operation  varies  from  a  low  of  10  on  one  file 
at  FTD  to  5,000  descriptor /role  pairs  on  the  BUSH1PS  SHARP - 
LARC  System.  The  most  common  limit  is  around  50  queries. 

In  most  retrieval  programs,  the  combined  and  reformatted  queries 
list  is  held  in  core  during  file  scanning;  therefore,  core  limitation 
was  the  most  quoted  response  to  the  question  of  what  determined 
the  size  limitation  of  the  search. 
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(4)  Thesaurus  Check  by  Computer 

An  additional  item  round  in  many  search  runs  was  a  check 
of  the  coded  or  natural  language  descriptors  in  the  query  against 
the  thesaurus.  Because  an  incorrect  descriptor  (either  errone¬ 
ously  spelled  or  coded  or  nonexistent)  would  normally  prevent  any 
document  from  responding  to  the  query,  such  a  check  is  a  valuable 
part  of  a  search  run.  The  limited  number  of  evaluations  conducted 
on  existing  retrieval  systems  reveal  that  a  relatively  high  number 
of  errors  occur  at  facilities  where  descriptor  codes  are  used  (e.  g., 
BUSHIPS  Project  SHA  RP-- Evaluation  of  Indexing  Procedures  and 
Retrieval  Effectiveness,  NAVS1IIPS  250-200-3),  This  is  one  of  a 
number  of  factors  that  prompted  a  switch  to  natural  language  by 
BUSIIIPS  and  NWL  in  their  new  systems.  The  use  of  natural 
language  decreases  input  errors  and  is  also  more  amenable  to 
computer  error  detection  techniques,  parti ctilarly  because  a 
coding  error  often  produces  another  valid  (although  incorrect)  code, 

(5)  File  Processing  and  Information  Retrieval 

One  of  the  few  areas  of  agreement  encountered  during  the 
survey  is  the  need  to  provide  the  requester  with  something  more 
than  a  list  of  accession  numbers  that  satisfy  the  query.  A  typical 
method  is  to  provide  bibliographic  data  as  part  of  the  search  output 
for  each  query.  Some,  such  as  Edgewood  Arsenal,  do  not  as  yet 
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provide  bibliographic  data.  The  only  lutput  data  currently  avail¬ 
able  to  the  requester  are  the  accession  numbers  of  the  documents 
found. 

Ft.  Detrick  maintains  an  abbreviated  bibliographic  file  that 
contains  the  title  and  author  (corporate  and  personal)  for  each 
document.  This  file  is  used  to  add  bibliographic  information  to 
the  list  of  retrieved  accession  numbers  following  the  output  of  the 
retrospective  search  run. 

NOL  has  added  a  more  inclusive  bibliographic  file  to  its 
original  system,  which  includes  title,  source,  author,  date, 
number  of  pages,  and  contract  number.  As  yet,  this  file  does 
not  contain  entries  for  all  documents  in  the  subject  file;  therefore, 
two  outputs  are  produced.  First,  a  coded  output  is  produced 
which  contains  the  query  data,  accession  numbers  of  hits, 
agency,  date,  classification,  and  the  four  most  important  des¬ 
criptor  codes  for  each  hit  (see  Figure  id).  Then  the  output  file 
is  run  against  the  bibliographic  file,  and  a  combined  output  is 
produced  containing  query  data  and  bibliographic  data  for  each 
hit  for  which  data  exist  in  the  bibliographic  file. 

The  APL  system,  on  the  other  hand,  provides  accession 
number,  full  bibliographic  information,  abstract  of  the  document., 
and  all  associated  descriptors  for  each  selection  (see  Figure  19). 
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An  option  is  also  available  lhaL  limits  the  number  of  selections  to 
be  printed  out.  Each  document  entry  in  APE's  serial  file  contains 
all  data  pertinent  to  it. 

Another  difference  being  employed  by  APE  13  a  scheme  by 
which  it  is  possible  to  obtain  the  number  of  hits  that  would  be 
generated  for  a  query  without  getting  a  printout  of  the  hits.  By 
using  this  scheme,  it  is  possible  to  phrase  a  query  on  various 
levels  to  determine  the  amount  of  data  available  before  asking 
for  the  actual  data.  The  benefits  of  this  are  partially  undermined 
by  the  loss  in  time,  since  it  is  now  necessary  to  wait  for  the  next 
time  the  computer  is  available  in  order  to  obtain  the  document 
data  desired. 


Some  libraries  separated  subject  matter  and  bibliographic 
files,  as  was  briefly  discussed  in  Section  VI,  File  Structure. 
Adaptations  of  this  method  arc  employed  by  NPS  and  BuShips. 

In  these  systems,  the  bibliographic  file  is  mounted  along  with  the 
subject  matter  file.  As  hits  are  scored  on  the  subject  matter  file, 
the  bibliographic  file  is  stopped  to  the  same  accession  number  of 
the  hit,  and  the  bibliographic  data  are  simultaneously  recorded. 

In  addition  to  this  coordinated  search,  the  BuShips  system  allows 
for  an  independent  search  on  the  bibliographic  file  if  this  is  desired. 


The  simplified  block  diagram  below  depicts  the  new  BuShips 


retrieval  system. 
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( 6 )  Permuted  and  Coordinate  Indexes 
1 .  Permuted  Indexes 

In  a  permuted  index,  titles  of  documents  are  listed  in 
alphabetic  order  by  title  keyword,  each  title  bmng  listed 
as  many  times  as  there  arc  keywords  in  it,  Jn  order  to 
prevent  words  of  no  index  value  from  being  listed,  a  pre¬ 
determined  group  of  words  of  this  class  (e,  g. ,  applications. 
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work,  the,  to.  ©Le.)  are  set  in  the  computer  program  for 
permutation  suppression.  Permuted  indexes  are  produced 
end  used  at  HDL  and  SPG,  and  one  ig  is  development  at  NAFl. 

HPL's  index  publication,  known  as  the  ABC  Dictionary, 
is  printed  from  an  updated  master  tape  file  of  titles  and/or 
concept  statements.  The  latter  are  assigned  to  each  docu¬ 
ment  processed  by  staff  analysts  and  are  based  on  the  use 
of  important  keywords.  A  sample  page  from  the  Dictionary 
is  shown  in  Figure  20. 

Copies  of  the  Dictionary  are  maintained  in  the  Library 
for  manual  reference  by  both  users  and  library  staff.  The 
Dictionary  provides  a  means  for  searching  the  document 
file.  The  user  scans  the  Dictionary  for  the  desired  term 
or  terms  (in  much  the  same  way  he  would  scan  a  card 
catalog  arranged  by  subject  terms)  and  obtains  desired 
document  reference  codes  from  »t. 

2 .  Coordinate  Indexes 

A  coordinate  index  is  a  listing  of  keywords  (descriptors) 
with  corresponding  document  references  such  as  accession 
numbers.  The  searcher  looks  through  the  index  for  the 
accession  numbers  that  appear  under  all  of  the  keywords  he 
wishes  to  "coordinate".  A  sample  search  would  be 


'spb 
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ultrasonic  welds  in  missiles,  i ;  which  the  searcher  would 
select  those  accession  numbers  that  appeared  under  all 
three  keywords. 

Coordinate  indexes  are  produced  and  used  by  REIC 
at  Battelle,  by  NOTS,  and  by  NSMSES,  An  example  of 
REIC's  list  is  shown  in  Figure  20,  This  list  is  printed 
twice,  and  both  copies  are  bound  together  in  one  volume. 

This  is  a  convenient  arrangement  which  permits  the  searcher 
to  simultaneously  look  at  two  terms,  one  for  each  list,  to 
determine  if  an  accession  number  appears  under  both. 

A  mechanized  form  of  coordinate  index  uses  cards 
with  drilled-holes  and  a  means  for  optical  sensing 
commonly  referred  at  as  the  "peek-a-boo"  system  (e.g, , 
the  Termatrex  system  of  USA.MRA  and  the  Keydex  system 
of  Recoil  Central).  This  system  utilizes  plastic  cards, 
each  representing  an  index  term  from  the  thesaurus. 

Each  document  number  that  carries  the  index  term  is  re¬ 
presented  by  the  position  of  a  hole  in  the  card.  Documents 
are  retrieved  by  superimposing  the  index  term  cards  for  all 
terms  in  the  query,  observing  the  coincident  holes,  and 
then  reading  the  X  and  Y  coordinates  of  the  holes. 
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FIGURE  21 

REIC-Coordinate  Indes 
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Each  card  can  handle  a  100  x  100  matrix  and  therefore 
has  a  capacity  for  10,  000  documents.  The  advantages  of 
this  system  are  its  relative  simplicity,  quick  availability, 
and  comparatively  low  cost.  In  addition,  reading  errors 


are  reported  to  be  rare. 


VIII.  SELECTIVE  DISSEMINATION  OF  INFORMATION 

The  basic  purpose  of  a  Selective  Dissemination  of  Information 
(SDI)  system  is  to  discrim inately  inform  users  of  new  acquisitions  in 
their  areas  of  interest  by  means  of  the  same  basic  principle  used  in 
retrospective  searches,  i.e.,  search  by  subject  content.  By  previously 
establishing  the  user's  subject  interests  (referred  to  as  a  user  profile) 
and  applying  these  to  the  subject  description  of  new  accessions,  specific 
new  arrivals  of  potential  interest  to  the  user  can  be  identified.  The 
user  can  then  be  advised  of,  or  have  routed  to  him,  only  those  items 
that  are  relevant  to  his  indicated  areas  of  interest.  In  addition,  the 
facility  can  accumulate  statistics  for  its  SDI  ope  ration  that  will  form 
the  basis  for  the  following; 

.  A  better  understanding  of  information  needs  of  the  various 
j  obs 

.  A  better  definition  of  the  areas  of  research 

.  A  method  of  identifying  individuals  with  mutual  or  similar 
interests 

Four  of  the  installations  studied  had  SDI  systems  in  operation. 
These  were  Ft.  Detrick,  HDL,  APL,  and  FTD.  Tv/o  other  SDI  sys¬ 
tems  were  in  various  stages  of  development  at  BUSIIIPS  and  SEG.  The 
systems  used  at  Ft.  Detrick  and  FTD  will  be  described  as  representa¬ 
tive  of  the  group. 
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Figure  22  presents  a  generalized  flow  chart  of  an  SDI  system 
applicable  to  both  Ft.  Deterick  and  FTD.  The  significant  aspects  in¬ 
clude  the  following: 

,  The  interest  profiles 

.  A  means  for  updatii  _  the  interest  profiles  to  keep 
them  current  and  responsive 

.  A  means  of  subject -indexing  incoming  materials 
compatibly  with  profile  development 

.  A  mechanized  means  for  comparing  profiles  with  the 
new  material  index  terms 

.  A  notification  and/or  circulation  scheme 

.  Provision  for  feedback  to  maintain  the  viability  of  the 
system  and  the  satisfaction  of  the  user. 

1.  FT.  DETRICK  SDI  SYSTEM 

At  Ft.  Detrick,  each  participant  develops  and  submits  his  own 
interest  profile.  The  profile  consists  of  the  participant's  name  and 
address,  up  to  10  languages  of  interest,  and  any  number  of  subject 
interests,  using  up  to  400  medical  subject  tags  to  describe  an  interest. 
This  profile  may  be  updated  at  any  time  with  additions,  changes  or 
deletions.  In  order  to  refine  the  participant's  interest  profile  so  that 
a  useful  selection  of  citations  can  result  from  it,  the  Information 
Division  spends  a  considerable  amount  of  time  in  personal  conference 
with  the  individual  and  in  keeping  records  of  what  notifications  he 
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FIGURE  22 

Selective  Dissemination  of  Information  System 
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received,  what  he  wanted,  and  why.  The  success  of  the  SDT  system  os 
measured  by  the  satisfaction  of  the  user  appears  to  depend  heavily  upon 
such  personal  treatment. 

The  profile  interest  tags  of  all  users  are  run  against  a  tape  of 
medical  citations  specially  prepared  for  Ft.  Detrick  by  the  National 
Library  of  Medicine.  The  result  is  a  printout  on  3x5  cards  of  selected 
citations  for  each  user. 

The  selection  of  citations  employs  a  system  of  "weights"  in  which 
"weighted"  numbers  are  assigned  to  each  of  the  user's  profile  interest 
tags.  In  the  descriptor  tag  versus  profile  interest  tag  match  in  a 
citation,  the  preassigned  weights  of  the  matched  tags  are  summed. 

If  the  sum  equals  or  exceeds  10  (a  program  constant),  then  the  citation 
is  listed  for  the  individual's  attention.  Certain  tags  may  be  listed  as 
MUST  OP.  NOT,  and,  in  this  case,  the  indicated  action  is  taken  without 
regard  for  weight.  If  a  match  is  found  and  the  tag  is  a  MUST,  the  ci¬ 
tation  will  be  selected  regardless  of  weights  or  percent  of  matches. 

If  a  match  is  found  and  the  tag  is  a  NOT,  the  citation  will  be  bypassed. 
The  NOT  operation  overrides  all  other  considerations,  including  the 
MUST. 

Formerly,  the  MAY  method  was  also  a  selection  option,  but  it 
is  no  longer  used  because  of  its  relatively  poor  discrimination.  The 
MAY  method  determines  the  citation  descriptor  lag  versus  profile 
interest  tag  match  as  a  percent  of  either  the  total  number  of  descriptor 
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lags  per  document  or  profile  tags  per  individual,  whichever  is  less, 
and  compares  this  percentage  to  a  percentage  factor  that  has  been  pre¬ 
determined  by  the  participant.  If  a  percent  figure  higher  than  this  factor 
results,  then  the  citation  is  listed  for  the  participant's  attention. 

Once  a  citation  has  been  selected  on  the  basis  of  a  particular 
interest,  it  will  not  be  matched  against  any  other  interests  for  the 
same  participant.  Thus,  the  notification  cannot  be  selected  twice. 

(Tf  a  participant's  entire  profile  contains  more  than  400  tags,  it  is  possible 
to  make  more  than  one  selection  of  a  citation,  since  in  this  case  the 
program  would  make  a  second  search  of  the  citation  file  and  would  not 
keep  track  of  citations  selected  during  the  first  search. )  Should  a 
citation  meet  the  selection  criteria  for  only  one  interest  of  a  participant, 
only  the  tags  of  the  interest  causing  selection  will  appear  on  the  noti¬ 
fication  card. 

2.  FTP  SUI  SYSTEM 

Selective  dissemination  of  information  at  FTD  is  performed  by 
two  methods.  In  the  first  method,  a  group  of  accessions  lists  supplied 
monthly  make  up  the  notifications.  Separate  accessions  lists  are 
produced  for  each  subject  area,  i  nd  the  user  is  sent  those  lists  for 
the  subject  areas  indicated  in  his  profile.  In  the  accessions  list,  the 
data  under  each  subject  are  grouped  by  input  type,  which  enables  the 
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user  to  rapidly  select  and  use  only  the  information  that  is  of  value  to 
his  present  work.  The  level  of  Information  contained  in  the  accessions 
list  includes  accession  number,  title,  author,  source,  descriptors, 
and  references. 


The  second  method  shown  in  Figure  23  is  concerned  with  the 
dissemination  of  information  by  the  FTD  system,  better  known  as  the 
Central  Information  Reference  and  Control  (CIRC)  System.  All  of 
CIRC's  dissemination  is  semiautomatic  (i.  e.,  it  is  computer  supported) 
and  depends  upon  the  existence  of  very  specific  and  very  detailed  user 
profiles.  The  user  profile  is  a  list  of  topic  tags,  or  descriptors,  that 
describes  the  scope  of  a  user  group's  interest.  All  dissemination  is 
based  upon  unit  profiles.  It  was  discovered  that  individual  profiles 
contained  duplication  and  that  it  was  more  economical  to  have  a  profile 
serve  a  unit  rather  than  an  individual.  Such  a  unit  may  be  comprised 
of  from  two  to  ten  individuals  working  on  closely  associated  subject 
areas.  From  experience,  it  was  found  that  a  unit  profile  averaged 
approximately  1,000  precoordinated  topic  tags.  The  system  has  been 
running  for  about  one  year  and  is  currently  serving  approximately 
70  user  groups  throughout  the  United  States, 


Semiautomatic  dissemination  at  FTD  is  accomplished  in  several 


ways.  One  is  profile-controlled  notification.  This  method  is  used  for 
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users  who  prefer  to  be  kept  aware  of  information  that  is  responsive  to 
their  areas  of  interest  but  do  not  wish  to  have  the  actual  materials 
automatically  sent  to  them.  These  people  receive  a  notification  once 
a  week  that  consists  of  the  bibliographic  level  of  information  on  each 
article  that  came  into  CIRC  which  fits  their  use  pattern  and  which  is 
responsive  to  their  profile. 


Other  users  prefer  proxy  dissemination,  in  which  case  they  re¬ 
ceive  the  abstract  or  extract  of  each  document  responsive  to  their 
profile,  Some  users  prefer  to  receive  both,  because  the  notification  is 
easy  to  screen  and  the  proxies  are  useful  as  references. 


It  was  found  necessary  to  provide  each  user  group  with  a  control 
for  volume  and  specificity.  These  user  groups  vary  from  just  a  few 
people  to  dozens  of  people,  so  that  the  capability  to  assimilate  raw 
data  varies  considerably.  The  machine  criteria  that  determine  what 
shall  be  sent  to  a  specific  user  can  be  varied  by  a  clip  level  in  the 


program,  and  a  different  setting  can  be  applied  for  each  user  group. 
With  respect  to  specificity,  there  is  a  feedback  program,  primarily 
automatic,  which  makes  small  demands  on  the  users  on  a  routine  basis. 


Figure  24  presents  an  excerpt  from  a  weekly  notification.  Note 
that  an  asterisk  appears  after  some  of  the  topic  tags.  This  informs 
the  user  that  the  article  was  called  to  his  attention  because  these  topic 


lags  occurred  in  ins  profile  ("sounding  rockets"  and 
sampling").  If  the  user  so  desires,  these  topic  lags 
from  his  profile,  or  other  topic  tags  may  he  added. 
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FIG U lit:  2d 
Weekly  Notification 

Before  June  1965,  notifications  were  prepared  on  standard  print¬ 
out  paper.  However,  since  that  time  a  change  has  boon  made  to  card 
stock  (one  card  per  notification)  which  provides  the  recipient  with  noti¬ 
fications  that  can  be  filed  in  a  standard,  manual  file  box  under  the  indi¬ 
cated  subject  headings.  This  new  method  facilitates  retrospective 
searching  of  materials  selected  for  the  user  by  the  semiautomatic 
dissemination  program. 

There  is  a  quarterly,  automatic  review  of  a  user's  profile.  The 
machine  prints  out  the  user's  profile,  and  next  to  each  word  a  number 
is  printed  that  indicates  how  many  times  that  word  was  useful  in  obtain- 
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mg  an  article  for  the  user. 


Although  accurate  data  could  not  be  acquired,  the  cost  of  SDI 
systems  is  obviously  high.  Whether  this  can  be  justified  in  terms  of 
reduced  effort  on  the  part  of  the  user  and  higher  relevance  and  increased 
quantity  of  material  disseminated  is  highly  questionable.  User  satis¬ 
faction  with  SDI  systems  appeared  to  vary  widely. 
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IX.  EQUIPMENT 


This  section  discusses  several  mechanical  aids,  other  than  com¬ 
puters,  encountered  during  the  field  surveys  that  are  used  for  retrospec¬ 
tive  searching  and  information  materials  processing.  This  is  not,  how¬ 
ever,  a  comprehensive  review  of  available  equipments.  Such  general 
reviews  may  be  found  in  the  sources  listed  in  the  bibliography  section. 

included  in  the  discussion  of  each  equipment  is  a  detailed  descrip¬ 
tion  of  its  application  and  some  of  the  special  advantages  and  disadvan¬ 
tages  experienced.  In  addition,  a  summary  of  computer  equipments  em¬ 
ployed  by  each  facility  in  their  mechanized  processes  is  given  in 
Figure  25. 

Since  the  devices  relate  primarily  to  either  retrospective  search 
functions  or  materials  processing  functions  (e.g.,  catalog  card  produc¬ 
tion),  the  following  section  organization  has  been  established: 

Equipment  for  Information  Storage  and  Retrieval 

Termatrex  and  Keydex 

ACCESS 

Filesearch 
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FIGURE  25 


Summary  of  Computer  Equipments 
Used  by  Surveyed  Facilities 


Facility 


Computer  Type 


AFCRL 

AF1T 

Army  Map 
AS  DIRS 
APL 

BATTELLE 
BuSHIPS 
L  fense 
Logistics 
DISC 

Edgewood 

EPIC 

FTD 

Fort  Detrick 
Harry  Diamond 
Materials 

Mechanical  Properties 
Data  Center 
MEL 
NAFI 
NATICK 

Naval  Missile  Center 
Naval  Post  Craduate 
School 
NOL 
NOTS 
NSMSES 
NWL 
Picatinny 
P  LAST  EC 
Redstone 
SEG 
TPRC 

Un.  of  Mich.  Info. 
Center 


IBM  7044,  PDP-1 
IBM  1401 

Univac  1004,  Honeywell  H-800 

IBM  1401,  7090 

IBM  7094,  7040 

CDC  3400 

IBM  7094,  LARC 

RCA  501 
Univac  1004 
Honeywell  200 
Honeywell  200,  G.  E.  6  35 
IBM  7094,  1401 
Univac  SS  11-90 
IBM  7094 
NCR  301 

IBM  1440 
IBM  1401 

Burroughs  230,  G.  E.  225 

G.  E.  225 

IBM  7094,  1401 

CDC  1604 
IBM  7090 
IBM  7094 
IBM  705,  1401 
IBM  7090,  1401 
IBM  7090,  1401 
Honeywell  1401 
IBM  7010,  1401,  1460 
IBM  7094,  7044 
IBM  7094 


IBM  1401 


9-2 


Equipment  for  Materials  Processing 


Crossfiler 
EDITOR -I 

IBM  870  Document  Writing  System 

1  •  EQUIPMENT  FOR  INFORMATION 
STORAGE  AND  RETRIEVAL 

(1)  Termatrex  and  Keydex 

1 .  General  Description 

1  2 

The  Termatrex  and  Keydex  systems  belong  to  a 
class  of  equipment  that  utilizes  coordinate  indexing  techniques 
via  the  "peek-a-boo"  method  of  visual  term  coordination. 

In  the  visual  coordination  method,  one  vocabulary  term  is 
assigned  to  each  of  any  number  of  term  cards.  These  cards 
are  made  of  tough  flexible  plastic  material  about  9-5/0  x 
11-1/2  in  size.  On  each  card,  holes  are  drilled  in  identi¬ 
fiable  positions  to  represent  information  references  (e.g., 
accession  numbers)  that  relate  to  the  specific  term.  A  term 


1  Jonker  Business  Machines,  Inc.,  Gaithersburg,  Md. 

2  McBee  Systems 

a  Division  of  Litton  Industries,  Athens,  Ohio 
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card  has  space  for  10,  000  references,  each  of  which  may  be 
uniquely  identified  by  using  a  grid  overlay  to  de1  ermine  the 
vertical  and  horizontal  coordinates.  Thus,  one  such  system 
has  a  capacity  of  10,  000  information  sources,  although  this 
limit  can  be  increased  simply  by  adding  more  independent 
card  files. 

Tc  retrieve  information  from  the  system,  the  user 
selects  cards  corresponding  to  his  desired  index  vocabulary 
terms  and  superimposes  them  all  together  over  a  card-sized 
light  source.  If  a  reference  contains  all  of  the  selected  terms, 
its  representative  holes  on  the  term  cards  will  coincide,  per¬ 
mitting  light  to  shine  through.  Coordinates  of  the  lighted 
holes,  then,  identifv  the  retrieved  references.  A  search 

'  '  v' 

might  proceed  as  in  the  following  example; 

Assume  a  search  is  to  be  made  for  information 
concerning  the  utlrasonic  testing  of  welds  in  mis¬ 
siles.  Three  cards  are  selected;  "Ultrasonics,  " 
"Welds,  "  and  "Missiles."  The  "Ultrasonics"  card 
contains  holes  representing  all  of  the  information 
sources  dealing  with  ultrasonics  in  the  system; 

"Welds,  "  all  the  information  concerning  welds;  and 


< 


i  > 


r 
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"Missiles,  "  all  information  concerning  missiles. 

By  overlapping  "Ultrasonics"  and  "Welds,  "  the  light 
shines  through  only  at  those  locations  that  identify 
documents  which  contain  information  on  both  ultra¬ 
sonics  and  welds- -probably  in  the  relationship  of 
ultrasonic  testing  of  welds.  Note  that  references 
dealing  with  only  one  of  the  terms  are  excluded.  By 
overlapping  "Missiles"  on  top  of  the  preceding  two 
cards,  only  those  references  pertaining  to  ultra¬ 
sonic  testing  of  welds  in  missiles  coincide  and  are 
therefore  selected.  Further  refinements  are  possible. 
Steel  welds  in  missiles  can  be  selected  by  simply 
adding  the  card  for  "Steel."  "Ultrasonics"  can  be 
I'eplaced  by  "X-Ray"  for  search  in  another  direction, 
and  so  forth. 

Two  or  three  minutes  are  said  to  represent  a  typical 
time  for  conducting  a  search. 

Both  the  Termatrcx  and  the  Keydex  equipments  consist 
of  a  precision  drill  and  a  file  of  plastic  cards  containing  spe¬ 
cial  identifying  features  such  as  tabs,  colors,  and  edge  notches. 
Holes  are  made  in  the  cards  with  the  precision  drill,  which 
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is  movable  on  two  axes  to  the  appropriate  coordinates. 
Coordinates  are  determined  by  a  100  x  100  grid.  Accession 
number  1427,  for  example,  corresponds  to  a  hole  in  the  15th 
row  and  the  28th  column.  A  warning  device  may  be  included 
with  the  drill  to  reduce  errors  resulting  from  out-of-sequcnce 
drills.  Color  filters  may  be  used  to  indicate,  for  example, 
abstracts  (green)  and  classified  documents  (red)  by  drilling 
holes  in  the  filter  card  corresponding  to  all  documents  that 
do  not  apply.  Thus,  if  a  document  is  classified,  no  hole 
exists  for  it  in  the  filter;  light  shining  through  coincident 
term  card  holes  and  the  filter  card  appears  red. 

The  Termatrex  and  Keydex  systems  differ  in  one  signi¬ 
ficant  feature.  Termatrex  term  cards  are  filed  in  some 
pattern  and  located  in  the  file  by  means  of  the  tab  on  each 
card.  Keydex  term  cards,  on  the  other  hand,  do  not  have 
tabs,  are  usually  filed  randomly,  and  are  located  in  the  file 
by  means  of  passing  a  needle  through  the  margin  holes  in 
the  fashion  of  the  well-known  McBee  Keysort  process.  With 
both  Termatrex  and  Keydex  equipments,  it  is  possible  to 
obtain  peripheral  equipment  such  as  optical  readers  that  will 
automatically  punch  EAM  cards  or  paper  tape,  automatic 
term  card  punches  that  operate  from  EAM  card  readers 


9-6 


and  thus  copy  EAM  punched  cards,  gang  punches  for  reproducing 
several  identical  term  cards  simultaneously,  etc. 

As  stated  earlier,  the  capacity  of  a  complete  system  Is  10,000 
information  source  inferences  corresponding  to  on  equal  number  of 
hole  positions  on  each  term  card.  In  order  to  accommodate  a  larger 
number  of  references,  as  many  card  file  systems  are  necessary  as 
there  are  multiples  of  10,  000  references.  Term  cards  belonging  to 
up  to  10  different  systems  may  be  identified  by  a  scheme  of  punching 
the  edge  of  the  card  in  a  specified  position.  This,  however,  does  not 
relieve  the  user  of  the  necessity  of  conducting  separate  searches  in 
each  system;  that  is,  cards  from  one  system  cannot  be  intermingled 
with  cards  from  another  system  for  a  common  search. 

The  chief  advantage  of  the  visual  coordination  system  derives 
from  its  characteristic  of  immediate  visuai  identification  of  holes 
belonging  to  references  containing  coinciding  terms .  However,  the 
drilling  process  and  the  later  determination  of  the  coordinates  of 
drilled  hoies  have  been  reported  to  be  tedious  and  error -prone  pro¬ 
cesses  if  many  holes  are  involved  and  if  the  only  aid  is  the  grid  overlay. 

2 .  Application 

A  Termatrex  system  is  used  by  the  Nondestructive  Testing 
Information  Analysis  Center. 
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ttecon  Central  has  developed  a  retrieval  system  based  upon  the 
Keydex  equipment  with  two  files  of  term  cards,  The  information  sources 
are  usually  in  the  form  of  document  abstracts  which  are  stored  on  un¬ 
punched  aperture  cards.  The  system  provides  a  search  requester  with 
lists  oi  retrieved  abstract  accession  numbers  with  corresponding 
document  titles,  and,  if  desired,  enlarged  copies  of  the  selected  micro¬ 
film  chips,  The  system  consists  of  the  Keydex  equipment  and  peripheral 
equipment  including  an  automatic  term  card  reader  and  an  EAM  card 
reader,  both  of  which  are  capable  of  operating  a  Programmatic  Flexo- 
writer  for  pxuntouts.  The  EAM  cards  are  used  to  provide  title  infor¬ 
mation  corresponding  to  the  retrieved  information  source  code  numbers 
from  the  term  cards. 

3,  Cost 


Termatrex  System:  The  Nondestructive  Testing  Information 
Analysis  Center  purchased  their  Termatrex  equipment  in  19G1  for 
$3,  600. 

Keydex  System;  Recon  Central  purchased  their  Keydex  equip¬ 
ment  and  the  peripheral  equipment  in  1961  and  reported  the  costs  as 


follows; 


$20,  000 


Friden  Programmatic  Flexowriter 
Automatic  Keydex  Card  Reader 
EAM  Card  Reader 

Keydex  System 

Miscellaneous  Copiers  and  Viewers 

4*  Comments 

Recon  Central  is  generally  pleased  with  the  operation  of  its 
system  and  has  pointed  out  that  it  represents  about  one-tenth  the 
investment  of  a  fully  computerized  system  giving  the  same  performance. 
The  Central  has  further  commented  that  the  system  as  presently  con¬ 
structed  meets  the  main  requirements  of  getting  information  into  the 
hands  of  the  requester  in  time  to  be  useful;  i.c.,  full  response  time  is 
less  than  one  week. 

Other  forms  of  the  "peek-a-boo"  system  have  been  developed 
using  different  term  card  formats  (including  EAM  card  formats),  but 
a  discussion  of  these  is  beyond  the  scope  of  this  report. 

(2)  The  ACCESS  System"' 

1 .  General  Description 

Recon  Central  is  currently  considering  an  alternative 
system  that  can  be  used  in  coordinate  index  applications, 

ACCESS  Corp.,  4632  Paddock  Road,  Cincinnati,  Ohio 
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called  the  ACCESS  System,  This  system  utilizes  cards 
that  are  edge -notch -coded  and  provided  with  magnetic  tabs. 
In  the  selection  process,  an  operator  presses  keys  on  the 
system's  calculator-size  console  corresponding  to  a  set 
of  terms  to  be  coordinated.  When  all  of  the  term  codes 
have  been  entered,  the  system's  selector  automatic  oily 
raises  a  tray  of  cards  to  contact  an  energized  electro¬ 
magnet  and  then  lowers  the  troy,  leaving  all  of  the  cards 
attached  to  the  electromagnet.  The  previously  selected 
keys  then  cause  rods  to  press  down  on  the  cards,  pushing 
away  all  cards  not  having  corresponding  notches  (i.e., 
coox'dlnated  terms).  The  rejected  cai'ds  fall  back  into  the 
tray,  and  the  selected  cards  may  be  removed  for  identi¬ 
fication. 


The  ACCESS  System  has  three  basic  units:  a  key¬ 
board  console,  a  card  notching  device  which  is  controlled 
from  the  keyboard,  and  a  selector  unit.  The  selector  holds 
a  l ray  oi  about  1,  3C>0  cards,  up  to  100  selectors  may  be 
operated  simultaneously  from  the  console.  There  is  no 
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limit  to  the  number  of  trays  and  therefore  no  limit  to  the 
number  of  cards.  The  searching  of  one  tray  takes  only 
about  as  long  us  it  takes  to  press  the  selection  keys. 


The  cards  have  G5  coding  sites  on  each  of  two  edges. 
Only  one  edge  may  be  searched  at  a  time.  The  sites  may 
be  arranged  in  fields,  and  up  to  13  decades  (0.9  for  each 
decade)  of  digits  may  be  encoded  on  an  edge. 


To  use  the  system  for  coordinate  index  searches, 
one  card  is  prepared  for  each  document.  Since  only  the 
edge  is  used  in  the  system,  the  body  of  the  card  could  also 
contain,  for  example,  a  film  chip  or  an  abstract  plus 
bibliographic  information.  The  coding  of  terms  on  the 
card  can  bo  done  by  using  the  cousolr  keyboard  to  auto¬ 
matically  notch  the  cards,  with  the  notching  pattern  for 
each  term  dependent  upon  the  number  of  terms  in  the 
thesaurus. 


The  maximum  number  of  terms  assignable  to  each 
document  determines  the  term,  capacity  of  the  term  thesau¬ 
rus,  This  is  because  of  the  limited  number  of  position 
sites  on  the  card  lor  coding  terms.  For  example,  if  a 
maximum  of  o.r>  terms  .  or  document  were  to  be  assigned. 
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then  each  term  would  have  to  correspond  to  each  site, 
yielding  a  thesaurus  maximum  of  65  terms.  If,  however, 
only  four  terms  were  to  be  assigned  to  each  source,  then 
1, 000  terms  would  make  up  the  thesaui'us.  This  is  apparent 
from  the  earlier  statement  that  13  coded  decades  were 
available  on  an  edge.  These  can  be  divided  into  four  groups 
(for  the  four  terms  assigned)  of  three  decades  each.  Since 
a  three -decade  group  will  permit  numbers  from  000  to  999, 

1.  000  term  variations  are  possible.  A  typical  application 
of  this  system  would  probably  not  require  as  many  as  65 
term  assignments  but  would  probably  need  more  than  four. 

2.  Cost 

The  price  for  the  ACCESS  System  has  been  quoted 
at  less  than  $1,  800.  Many  variations  of  system  use  besides 
coordinate  index  searches  are  possible.  Using  the  system 
for  coordinate  index  searches  is  one  of  the  less  flexible 
arrangements.  If  only  one  code  per  card  were  required, 
for  example,  a  trillion  code  permutations  would  be  possible. 

3 .  Comments 

The  chief  advantages  of  the  system  are  the  random 
filing  of  cards,  the  simple  techniques  of  preparing  the  cards, 
and  the  unlimited  file  capacity.  Since  the  cards  are  searched 


on  the  basis  of  notches,  no  order  is  required,  and  refiling 
time  is  nearly  eliminated.  The  card  notching  is  a  simple 
mechanical  operation  compared  to  the  drilling  of  visual 
coordination  cards,  and  it  can  be  done  automatically  from 
the  keyboard.  The  file  capacity  does  not  have  a  limit,  the 
maximum  being  only  whatever  the  user  is  willing  to  store. 
Furthermore,  the  trays  do  not  have  to  be  kept  separate, 
and  cards  from  different  trays  can  be  intermingled. 

The  chief  limitation  of  the  system  with  regard  to 
coordinate  index  searches  is  the  inverse  dependency  of 
term  thesaurus  capacity  upon  the  maximum  number  of 

fpvmc  +  r\  ho  podimiorl  +  jan  i  nforma+mn  c ai i p 
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(3)  Filesearch 

1 .  General  Description 

The  Filesearch  is  a  system  that  stores  documentary 
information  on  35-ram  film,  along  with  indexing  codes, 
and  that  has  the  capability  for  later  retrieval  of  the  infor¬ 
mation  based  on  a  single  term  query  or  a  query  composed 


The  descriptive  material  in  this  section  is  largely  composed  of 
extracts  from  The  Filesearch  System,  a  general  information 
manual  by  FM A,  Inc.,  Washington,  D.  C. 


of  terms  related  by  AND,  OR,  and  NOT  connectives.  The 
system  consists  of  three  elements,  as  follows: 

•  A  Recording  Unit  that  photographs  documents  and 
their  indexing  information  adjacent  to  one  another 
on  reels  of  photographic  film. 

•  A  Retrieval  Unit  that  searches  the  Index  codes  on 
the  file  with  an  optical  scanner  and  locates  the 
desired  information  via  comparison  registers. 

•  A  Flexowriter  that  is  used  to  prepare  the  input 
forms  with  indexing  information. 

Figure  26  illustrates  the  operation  of  the  system. 

The  operational  functions  are  identified  as  follows: 

•  Indexing 

•  Keypunching 

•  Recording 

•  Retrieval 

•  File  Sti'ucturing. 

(1 )  Indexing 

The  indexing  process  consists  of  reviewing 
the  document  and  assigning  a  set  of  descriptive  words 
or  numbers  to  it.  These  may  vary  from  a  single  ac¬ 
cession  number  to  an  assortment  of  terms  giving 


FIGURE  26 


Storage  Process  --  Fiiesearch  System 


information  about  such  things  as  the  document's 
date,  classification,  and  subject.  The  indexing  terms 
may  be  numeric  (e.  g. ,  Part  No.  A72-452.1B).  Index¬ 
ing  terms  may  be  of  varying  length,  may  be  assigned 
in  random  order,  and  may  be  used  in  any  quantity. 

Index  terms  are  entered  on  a  coding  form,  each 
preceded  by  a  special  letter  that  identifies  the  type 
of  term  (e.  g.  ,  date  or  contract  number).  Thus,  the 
date  January  24,  1927,  might  be  written  D12427, 
while  a  contract  number  appears  as  Cl 2427. 

These  characters  may  be  preprinted  on  the 
coding  form  as  in  the  example  in  Figure  27.  Some 
other  special  characters  used  are  the  parenthesis 
sign,  which  indicates  the  beginning  of  indexing  infor¬ 
mation  for  one  document,  and  the  slash  or  virgule, 
which  is  used  for  descriptors  exceeding  six  char¬ 
acters  in  length. 

(2)  Keypunching 

Indexing  information  from  the  worksheet  is 
punched  on  an  edge-punched  card  using  a  Flexowriter. 
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FIGURE  27 

Coding  Form  -  File  Search  System 
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CONTRACT  NO. 
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rSTTTTTn 

tzm 

EL 
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r/m 

rerrrrrn 

ELD 

n?r 

:nxn 

CZED 

ilLLLLLD 

0X3 

HE 

XTTD 

EZED 

FMA.INC 

9- 


An  illustration  of  one  of  these  cards  is  given  in 
Figure  20,  Six  bits  on  the  card  represent  each  alpha¬ 
numeric  character,  and  a  seventh  bit  is  used  for 
checking  for  odd  parity. 

(3)  Recording 

The  document  to  be  recorded  is  placed  below 
the  Recording  Unit  viewer,  and  the  edge-punched  card 
is  inserted  into  a  slot  in  the  unit's  conti'ol  panel.  The 
document  is  then  photographed  page  by  page  simul¬ 
taneously  with  the  hole  pattern  appearing  on  the  edge- 
punched  card.  Figure  29  is  an  illustration  of  the  re¬ 
sulting  format  on  35 -mm  film.  The  viewer  holds  up 
to  200  feet  of  film  which  will  record  up  to  6,  400  pages 
on  one  reel. 

(4)  Retrieval 

A  request  for  information  is  indexed  using  the 
same  format  as  for  documents.  The  request  index 
terms  are  keypunched  on  an  edge-punched  card  and 
inserted  in  a  slot  in  the  retrieval  unit.  The  holes  in 
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FIGURE  20 

Index  Card  -  File  Search  System 
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FIGURE  29 

Document  Recording  Format 
-  File  Search  System 
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the  card  are  optically  read  and  converted  to  electrical 
pulses,  which  are  stored  in  a  set  of  comparison 
registers, 

A  film  reel  is  mounted  on  the  Retrieval  Unit, 
and  the  film  is  optically  read.  The  pulses  from  the 
reading  process  are  compared  with  the  request  cri¬ 
teria  in  the  comparison  register,  and  the  reel  is 
stopped  each  time  a  correspondence  occurs.  The 
comparison  registers  may  be  associated  with  one 
another  by  AND,  OR,  and  NOT  connectives  and  may 
be  required  to  function  in  the  following  three  differ¬ 
ent  ways: 


To  match  the  code  on  the  film  exactly 
with  that  of  the  request 

To  accept  code  on  the  film  that  falls 
between  limits  (e.  g.  ,  all  documents 
after  June  i,  1963  and  before  June  1,  1964) 

To  function  in  continuity  with  one  another 
so  that  a  descriptor  that  begins  in  one 
register  can  be  continued  into  the  next 
(for  terms  larger  than  seven  characters). 


A  simple  request  that  illustrates  these  opera¬ 
tions  is  one  for  all  documents  dealing  with  electro- 
optical  companies  that  make  lasers,  excluding  pulsed 
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lasers,  described  in  documents  published  between 
January  t,  1060  and  January  1.  1H6<1.  The  association 
indicates  how  the  request  terms  are  to  he  logically 
connected  with  one  another:  the  functions  indicate*  how 
the  registers  are  to  compare  the  Code  front  the  film 
with  that  of  the  request.  Figure  30  illustrates  this 
process. 

Any  of  the  search  descriptors  can  bo  dropped 
from  the  search  by  turning  off  the  corresponding 
register  switches.  Thus,  if  a  search  does  not  pro¬ 
duce  a  hit,  it  can  be  made  more  general  by  cancelling 
one  or  more  descriptors. 

The  system  provides  for  categorical  searches 
by  coding  a  "superdigit”  character  (typed  as  an 
asterisk).  This  will  preclude  a  comparison  with 
corresponding  characters  read  from  the  film.  Thus, 
all  documents  on  physics  can  be  retrieved  by  search¬ 
ing  on  qc*****  or  all  on  Optical  Instruments  bv  search¬ 
ing  on  QC  373**.  Another  example  is  the  ease  of 
searching  when  using  an  author's  name  where  the 
spelling  is  questionable,  such  as  Millar,  Muller,  or 
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FIGURE  3 u 


Moller.  Such  a  request  would  be  coded  M*LL*R 
and  AND-ed  with  other  descriptors. 

(5)  File  Structuring 

The  system  has  the  capability  of  searching  a 
reel  of  randomly  sorted  material  by  any  element  of 
their  index  code,  thereby  producing  a  new  structured 
file  from  the  old.  In  this  fashion,  the  results  of  a 
search  can  be  recorded  on  a  reel  of  tape  automatically. 

EQUIPMENT  FOR  MATERIALS  PROCESSING 

{ 1 )  Crossfiler 

1 .  General  Description 

The  crossfiler  is  a  solid-state  digital  processor  capa¬ 
ble  of  performing  the  following  functions:  (1)  catalog  card 
record  multiplication  on  punched  paper  tape  which  can  be 
used  to  produce  a  set  of  catalog  cards  with  segregated  entry 
headings,  and  (2)  tape  duplication. 

The  first  function  is  completed  by  detecting  headings 
that  will  be  used  for  each  card  in  a  set  rrorn  a  punched  paper 
tape  record  of  a  catalog  car  d.  After  each  heading  is  punched 


out  on  a  secondary  tape,  it  is  followed  by  a  reproduction  of 
the  complete  card  record.  Thus,  for  one  card  record  in¬ 
put,  the  Crossfiler  punches  out  the  representation  of  a  com¬ 
plete  set  of  cards  with  appropriate  headings  formatted  at 
the  top  of  each  card  in  the  set. 

To  perform  the  second  function,  the  Crossfiler  simply 
reads  the  input  tape  and  simultaneously  punches  out  a  dupli¬ 
cate. 

The  Crossfiler  consists  of  the  following: 

.  An  optical  bidirectional  paper  tape  reader, 

cli  Hoc  rf  qnftorl  /sf  1  1  O  H  o  r>oof  or>q 

•  *  **♦-■—»»  »  V  WM  VI  JL  A  V  VtlUi  W’ —  t  V  1.  O 

per  second 

.  A  mechanical  paper  tape  punch  with  a  punch¬ 
ing  speed  of  110  characters  per  second. 

.  Processor  digital  logic. 

There  is  no  memory  in  the  Crossfiler.  It  generates 
by  scanning,  detecting,  and  punching  the  detected  infor¬ 
mation;  it  then  reverses  the  input  tape  to  the  beginning  of 
the  record,  and  reads  the  record  again  and  punches  out  the 
complete  record  information. 


...Claims.  j- 


2.  Application 

The  Crossfiler  was  designed  and  built  by  the  Itek 
Corporation  for  the  Technical  Library  of  the  Air  Force 
Cambridge  Research  Laboratory.  Rather  than  purchase  a 
computer,  the  Library  had  the  Crossfiler  developed  because 
of  its  relatively  cheaper  cost  ($25,  000  compared  to 
$100,000)  at  the  time  of  development.  However,  this  large 
cost  difference  no  longer  exists,  and  the  Library  will  phase 
out  the  Crossfiler  after  the  necessary  computer  programs 
are  developed. 

The  Library  applies  the  Crossfiler  output  tape  to  a 
Programmatic  Flexowriter  to  produce  catalog  cards, 
charge  cards,  card  pockets,  and  an  accessions  list  and  then 
stores  the  paper  tape  record  for  a  future  book  catalog  to  be 
produced  by  computer.  A  significant  feature  of  the  system 
is  its  use  of  a  natural  language  format  with  nontyping  char¬ 
acters  rather  than  codes  to  define  information  fields, 

3.  Cost 

The  following  chart  presents  a  cost  analysis  of  the 
use  of  the  Crossfiler  at  the  Cambridge  Library. 
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COST  ANALYSIS  OF  CROSSFILER-PRODUCED  CARD  SETS* 


Percentage  of  total  Crossfiler 


processing  capacity 

100% 

50% 

25% 

Total  number  cards  produced 
in  1  year 

006,400  403,200 

201, 600 

Total  number  of  card  sets 
produced  in  1  year 

115,  200 

57,  600 

28, 800 

Machine  cost  per  card 

.  3 

.  6(5 

1. 2(5 

Final  cost  of  machine-produced 
cards 

12.  3 

12.6(5 

13.  2(5 

Final  cost  of  machine-produced 
card  sets 

32.  7(5 

86.  7(5 

90.  9(5 

Percentage  of  total  Crossfiler 
processing  capacity 

12.  5% 

6.  25% 

Total  number  cards  produced 
in  1  year 

100,  800 

50,  400 

Total  number  of  card  sets 
produced  in  1  year 

14,  400 

7,  200 

Machine  cost  per  card 

2.4<? 

4.  8.(5 

Final  cost  of  machine -produced 
cards 

14.4(5 

1  6 .  8(5 

Final  cost  of  machine-produced 
card  sets 

99.  3? 

$1 .  16 

Figured  on  using  a  Crossfiler  exclusively  for  card  set  production 
Based  on  a  $25,000  machine  cost  and  10-year  depreciation.  Ex¬ 
tracted  from:  Automating  Cataloging  Functions  in  Conventional 
Libraries,  Paul  J.  Fasana,  Itek  Corporation  published  in  Li¬ 
brary  Resources  and  Technical  Services,  Volume  7,  Number  14, 
Fall  1963. 


(2)  EDITOR -I 


The  EDITOR-1  is  a  small  digital  data  processor  that  has  a 
two-character  memory  buffer,  a  character  counter,  and  a 
high-speed  tape  reader  and  punch.  It  has  two  significant 
capabilities,  as  follows: 


A  Flexowriter  may  be  connected  through  the 
buffer,  permitting  a  two-character  delay  be¬ 
tween  the  pressing  of  the  key  and  the  punching 
of  the  character.  Thus,  if  the  word  data  was 
to  be  punched  on  the  tape,  the  d  and  <i  would  be 
keyed  but  would  be  stored  in  the  Editor  without 
any  corresponding  action  to  the  tape.  When  the 
t_  is  keyed,  the  d  would  then  be  taken  out  of 
storage  and  punched  on  the  tape.  This  delay  per¬ 
mits  an  operator  to  correct  character  errors 
that  are  immediately  detected. 

For  editing,  a  paper  tape  may  be  mounted  on  the 
high-speed  reader,  and  the  location  of  a  pre¬ 
viously  noted  error  may  be  typed  in  the  unit's 
console.  The  Editor  will  then  advance  at  500 
words  per  minute  to  the  error  position,  mean¬ 
while  copying  the  correct  material  on  a  new 
tape.  When  it  reaches  the  error,  it  will  stop 
and  permit  the  operator  to  enter  the  correct  in¬ 
formation  from  the  Flexowriter  keyboard.  It 
can  then  be  instructed  to  proceed  to  the  next 
error. 


The  control  console  has  the  following  three  sets  of 


keys  on  it: 


1 

Set  1  -  Copy,  Insert,  Delete,  Justify 

Set  2  -  Line,  Word,  Character,  Sentence, 
Paragraph,  Record 

Set  3  -  1,2,3,4,5,6,7,8,9,10,20,30 

The  selection  Copy  9  Lines  would  cause,  for  example 
lines  of  the  old  tape  to  be  reproduced  followed  by  a  stop  for 
the  operator  to  insert  new  or  corrected  information. 


IBM  870  Document  Writing  System 


1.  General  Description 

The  IBM  870  Document  Writing  System  is  a  wired 
program,  punched-card-oriented  system  which  per¬ 
mits  the  printing  of  several  programmed  outputs 
simultaneously  with  card-punching  or  card-reading. 

It  also  has  provision  for  punched  tape  input.  Possible 
outputs  for  library  applications  are  as  follows: 


Orders 

Order  status  reports 
Claim  notices 
Receipt  and  checkin 
Cataloging  forms 
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.  Book  pockets  and  labels 

Shelf  list  cards 

Announcements  and  notifications 
.  Circulation  control  forms 

.  Statistics. 

The  system  consists  of  an  IBM  836  Control  Unit 
and  an  IBM  066  nontransmitting  typewriter.  A  second 
typewriter  may  be  connected  to  the  Control  Unit  for 
simultaneously  typing  in  a  different  format.  The  Con¬ 
trol  Unit  contains  a  card  reader/punch  and  a  tape 
reader  and  will  produce  an  output  from  any  combi¬ 
nation  of  keyboard,  punched  cards,  and  punched  tape 
inputs.  A  second  card  punch  may  also  be  connected 
to  the  Control  Unit.  Auxiliary  equipment  often  used 
with  tiie  070  System  are  the  082  Sorter  and/or  the 
005  collator. 

Figiu  es  31  through  33  illustrate  three  output  ‘ 
forms  that  re  produced  simultaneously  on  the 
870  System  using  keyboard  input.  These  outputs  con¬ 
sist  of  a  set  of  punched  cards,  an  order  record,  and 
a  purchase  order.  Figures  34  through  36  illustrate 
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FIGURE  31 

IBM  870  System  Outputs 
Punched  Cards 
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FIGURE  32 

IBM  070  System  Outputs 
Printout 
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VENDOR’S  CORY 


three  other  outputs--a  typed  letter,  punched  cards, 
and  a  request  record.  The  cards  and  request  records 
were  produced  at  the  particular  stage  in  the  typing  of 
the  letter  when  the  information  requested  was  speci¬ 
fied. 


Figure  37  illustrates  a  system  flow  for  an  appli¬ 
cation  of  the  870  System.  This  system  may  be  char¬ 
acterized  by  the  following  general  procedure: 


(1)  After  processing  a  request,  the  order 
clerk  selects  the  prepunched  cards  per¬ 
taining  to  the  vendor  to  be  used  from  a 
file  of  vendors’  cards. 

(2)  The  clerk  next  selects  an  order  card, 
order  memo  card,  author  card,  title  card, 
shelf  list  card,  and  source  card.  These 
are  placed  in  the  order  given  behind  the 
vendor  card.  All  of  these  latter  cards 
are  blank  except  for  a  card  identification 
code  prepunched  in  column  75  of  each 
card. 

(3)  All  of  these  are  sent  to  the  keypunch  oper¬ 
ator,  who  punches  each  of  the  cards  with 
information  taken  from  the  original  re¬ 
quest  form.  (Some  of  the  information  is 
automatically  duplicated  from  one  card  to 
the  next. ) 

(4)  The  order  memo  card  is  then  filed,  and 
the  shelf  list  card  is  removed  to  be  held 
until  after  the  purchase  order  is  written. 
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Rand  Corporation 
1700  Main  St* 

Santa  Monica,  California 


Gentlemen, 

The  IBM  Washington  Systems  Center  is  interested  in 
obtaining  a  copy  of  the  following  publication  which  we 
believe  you  may  be  able  to  supply.  The  publication  is 


BELLMAN,  R.  E. 

KALABA,  R.  E. 

A  NOTE  ON  NONLINEAR  SUMMABILITY 
TECHNIQUES  IN  INVARIANT  IMBEDDING* 
RAND  RM3397PR  FI®  63 


This  item  is  needed  by  our  Systems  Engineers  in 
connection  with  their  current  projects.  We  would  appreciate 
your  assistance  in  sending  us  this  publication,  invoicing 
us  for  any  charges  due  or  suggesting  another  source  for 
this  material. 

Thank  you  for  your  consideration* 

Sincerely  yours, 


IBM  Washington  Systems  Center 
Library 
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FIGURE  34 

IBM  870  System  Outputs 
Fetter 
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FIGURE  36 

IBM  070  System  Outputs 
System  Request  Record 
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FIGURE  37 

IBM  870  System 
Flow  Diagram 


From  Requerter  —  ■ 


Book 

Request  Card 


Shrlf  Li*  Card 


(  Soitct 

- STitIU< 

/  Author 

/  Order  Memo"" 

/_  Futchate  OrdtT" 

Maitci  Vcudor 
Name  mj  Addreti  * 


yL_ _ 

/ 

Other  Cards 

I 

From  partially 
prtjunchcd  file  a 


Pending  Receipt 
of  Book  File 


Cataloged 

Worksheet 


Purehaie  H 

Order  Pending  Receipt 

^  ol  Book  File 


[  Abstract  Card 
(  Subject  Card  [ 
(CM  Nunitwi  Card  ]  [- 


Pending  Receipt 
of  Book 


Cardt  for  I 
Book  Received  / 

/ 

/ 


Ca%zloger 
C  Card  Puuch 


Statiatlcal  File 


Jpurchaae  Otder  Caidl— —  — 1 


Original 
Requetf  Card 

- I - 

* 

To  Requester 


iBM  Catalog  Card 


1  OR 
ill"* 

n_j 


- 3x5 

™  ]3« 


||  Book  | 
Book  Card 


File  for  Announce¬ 
ment  Li«rt.  Biblio- 

K  tablet  Keyword-  / 
t  U&x  1/ 
and  Selective  Di**cui>- 
nation  of  Information 


To  Shelf. 

Book  Card  li  the 
Bail i  for  Circu¬ 
lation  Control 


(5)  The  remaining  cards  are  read  by  the  870 
Control  Unit  to  produce  the  purchase  order 
and  other  desired  formats  as  indicated. 
Cards  are  then  filed  by  vendor  and  order 
date. 

(6)  When  an  order  is  received,  the  cards  are 
pulled  from  the  vendor  file.  The  order  is 
checked  in  against  the  purchase  order  card. 

(7)  The  received  orders  are  then  sent  to  the 
cataloger,  who  prepares  a  worksheet  of 
usual  cataloging  information.  The  work¬ 
sheet,  blank  book,  call  number,  subject 
heading,  abstract  cards,  and  the  cards  of 
step  6  are  all  sent  to  the  keypunch  opera¬ 
tor. 

(8)  Call  number,  number  of  copies  received, 
and  cost  are  added  to  the  purchase  order 
card  and  are  automatically  duplicated  on 
the  shelf  list  card.  From  the  shelf  list 
card,  the  title,  call  number,  author,  and 
accession  number  are  duplicated  onto  the 
book  card.  Call  number  and  accession 
number  are  duplicated  into  the  call  num¬ 
ber  card,  which  is  also  manually  punched 
with  the  number  of  subject  headings  as¬ 
signed  and  the  number  of  catalog  cards  to 
be  printed.  The  subject  heading  cards 
and  abstract  cards  are  manually  punched 
with  the  necessary  information.- 

(9)  Catalog  cards  are  then  printed  using  a 
programmed  format  for  3x5  cards. 

(LC  cards  are  not  to  be  used.  )  For  this 
printing,  the  subject,  author,  title,  source, 
call  number,  and  abstract  cards  are  used. 
These  cards  are  then  used  for  special  out¬ 
put  listings  such  as  SDI  notification  and 
KWIC  indexes. 

(10)  The  various  cards  are  filed,  completing 

_ the  process. 
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A  detailed  description  of  the  IBM  870  Document 
Writing  System  may  be  found  in  the  following  publi¬ 
cation: 


The  IBM  870 

Library  Administrative  Processing  System 
for  Federal  Government  Libraries  and 
Special  Information  Repositories,  published 
by  IBM,  Technical  Publications  Department, 
White  Plains,  N.Y.  10601, 


2.  Application 


The  Mechanical  Properties  Data  Center  employed 
the  IBM  870  System  prior  to  the  installation  of  its  pres¬ 
ent  computer  system. 

3.  Cost 

The  Center  experienced  the  following  monthly 
rental  charges  for  its  870  System  and  some  of  its 
auxiliary  equipment: 


834  Control  Unit  $  124 

866  Typewriter  35 

101  Electronics  statis¬ 
tical  machine  275 

026  Keypunch  60 

083  Sorter  112 
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"Boeing  Slip:  Computer  Produced  and  Maintains  '  Printed  Book  Catalogs," 
by  Edward  A.  Weinstein,  and  Joan  Sprv.  Automation  and  Scientific 
Communication,  1963.  pp.  233-234. 

"A  Book  Catalog  for  Libraries  —  Prepared  by  Camera  and  Computer," 
by  Robert  C.  Jones,  The  junior  College  District,  St.  Louis.  Mo. 
Reprinted  from  Library  Resources  &,  Technical  Services,  Vol.  9, 

No.  2,  Spring  1965.  pp.  205-206. 

"Cataloging  in  a  Large  Reports  Organization,"  by  E.  j.  Aronson, 
American  Documentation,  Vol.  3,  1952.  pp.  114-117. 

"Cataloging-in-Source  ...  .A  Symposium. "  Library  Resources  and 
Technical  Services,  Vol.  4,  1960.  pp.  269-284. 

"Circulation  and  the  Computers, "  by  j,  Becker.  ALA  Bulletin,  No.  58, 
December  1964.  pp.  1007-1010, 

"Computer  Applications  for  Libraries, "  by  G.  A.  Mann.  Arizona 
Librarian,  Vol.  20,  Summer  1963.  pp.  11-16. 

"Computer  Circulation  Work:  A  Cost  Study  of  the  357  Data  Collection 
System,"  by  R.  E.  McCoy.  Library  Resources  and  Technical 
Services,  Vol.  9,  Winter  1965.  pp.  59-65. 

Computer  Control  of  Serials  Declared  Feasible  by  La  Jolla.  ”  Library 
Journal,  Vol.  VC,  September  15,  1964.  pp.  3282-3283. 

"Computer  Techniques  and  Library  Processing,"  by  Moi'ton  N. 

Wasserman  and  Irwin  L.  Iscrt.  ITT  Communication  Systems,  . 

Inc.,  Pa  ramus,  N.J,,  November  22,  1963. 

"Computer  Usage  in  Selected  Libraries  in  the  Washington  Metropolitan 
Area,"  by  J,  B,  Moffett,  Catholic  University  of  America, 

Thesis  (M.S.  in  L.S),  1963. 

"Computerized  Book  Catalog  at  Florida  Atlantic  University,"  by  J,  M. 
Perrault,  College  and  Research  Libraries,  Vol.  25,  May  1964. 
pp.  105-197 
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"Computerized  Cataloging:  The  Computerized  Catalog  at  Florida 

Atlantic  University,"  by  J.  Perreault.  Library  Resources  and 
Technical  Services,  Vol.  9,  Winter  1965.  pp.  20-54. 

"Computers  in  1984,"  by  A.  Samuel.  Special  Libraries,  Vol.  56, 
January  1965.  p.58. 

"Continuous  Conveyor  Processing,"  by  J.  R,  Hunt,  ALA  Bulletin, 

No.  54,  October  I960,  pp.  764-768. 

"Control  and  Inventory  of  Classified  Documents,"  by  C.  G,  Stevenson. 
Special  Libraries,  Vol.  51,  November  1960.  pp.  499-500. 

"Co-operative  Cataloging,"  by  A,  H.  Chaplin.  Library  Association 
Record,  Vol.  55,  1953.  pp.  275-278. 

"Corporate  Author  Cataloging  and  the  Technical  Report  Literature," 

b.y  W.  T.  Brandhorst.  American  Documentation,  VoL  15,  1964. 
pp.  35-46. 

"Data  Processing  Aids  in  Acquisitions  Work,"  by  Louis  A.  Schultheisu. 
Library  Resources  and  Technical  Services,  Vol.  9,  Winter  1965. 
pp.  66-72. 

"Data  Pi'ocessing  Equipment  for  Library  Use  in  Clerical  Tasks  and 
Dissemination  of  Information,"  by  Donald  II.  Kraft.  Illinois 
Libraries,  Vol.  44,  No,  9,  November  1  962.  pp.  587-592. 

"Data  Processing  in  the  Decatui'  Public  Library.  "  by  Mary  T.  Howe 
and  Mary  K.  Weidncr.  Illinois  Libraries,  Vol.  44,  No.  9, 
November  1962.  pp.  593-597. 

"A  Data  Processing  System  for  Circulation  Control  at  the  Illinois  State 
Library:  A  Preliminary  Report,"  by  John  G.  W,  McCord. 

Illinois  Libraries,  Vol.  44,  No.  9,  November  1962.  pp,  603-607, 

"Dialogues  with  a  Catalog,"  by  D,  R.  Swanson.  In  Library  Catalogs: 
Changing  Dimension,  University  of  Chicago,  Graduate  Library 
School.  University  of  Chicago  Press,  1964.  pp.  113-125.  Also 
in  Library  Quarterly,  Vol.  34,  June  1964,  pp.  113-125. 
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"The  Economics  of  Book  Catalog  J  reduction,  A  Study  Prepared  for 
Stanford  University  Libraries  anti  the  Council  on  Library 
Resources,"  by  R.  M.  Mayes  and  R.  M,  Shoffner.  Hughes 
Dynamics  Inc.  ,  Advanced  Information  Systems  Division, 

Sherman  Oaks,  Calif.,  May  31,  19G4. 

"Electronic  Transmission  for  Interlibrary  Loans,"  by  E.  F.  King, 
American  Documentation,  Vol.  11,  January  19GQ.  pp.  32-39. 

"Estimating  Data  Processing  Costs  in  Libraries,:  by  H.  L.  Griffin. 
College  and  Research  Libraries,  Vol.  25,  September  19G4. 
pp.  400-403. 

"Experience  in  Man  and  Machine  Relationships  in  Library  Mechanization 
by  Gretchen  W.  Koriagin.  American  Documentation,  Vol.  15, 

No.  3,  July  19G4.  pp.  227-229. 

'  Flexowriter  and  Catalog  Card  Reproduction.  Perfect  Solutions  for 

Short  Runs?"  by  F.  J.  Witty.  D.  C,  Library,  Vol.  20,  July  1957. 
pp.  2-4. 

"Human  Voices  on  Automation  in  the  Library,"  by  R.  N.  Young. 

Special  Libraries,  Vol.  55,  November  19G4,  pp.  G45-64G. 

"information  Storage  Requirements  for  the  Contents  of  the  World's 
Libraries, "  by  J.  W.  Senders.  Science,  Vol.  141,  19G3. 
pp.  1OG7-10G0. 


'  '  rf»l. 

•  i  It* 


A  Tottu  Operating 
Systems  Approach  Combining  Traditional  Library  Features  and 
Mechanized  Computer  Processing, "  by  I!.  S.  While.  Automation 
and  Scientific  Communication,  1963,  pp.  287-288. 


'IBM  87U  Library  Administrative  Processing  System  for  Federal 
Government  Libraries  and  Special  Information  Repositories. 
IBM  Data  Processing  Application. 


"The  Impact  of  Electronics  upon  Cataloging  Rules,"  by  C,  D.  Gull. 

In  International  Conference  on  Cataloging  Principles:  Report. 
International  Federation  of  Library  Associations,  1963, 
pp.  281-290 

"intelligent  Woman's  Guide  to  Automation  in  the  Library,  A  Symposium, 
edited  by  J.  ii,  Shera.  Wilson  Library  Bulletin,  Vol.  30,  May 
1 9G4 .  pp.  741-779. 


"An  Investigation  into  the  Application  of  Data  Processing  to  Library 

Rules,"  by  D.  A.  Culbertson,  Louis  A.  SchuUheiss,  A.  Siovand, 
and  Donald  Boone.  Burroughs  Corporation,  Brooklyn,  N.V.,  and 
Univ.  of  Illinois,  Library,  Urbana,  III,,  Decembers,  1962. 

PR  164441. 

"A  Joint  College/ Industry  Library  with  Automata.  "  Harvey  Mudd 

College.  Science  and  Engineering,  Claremont,  Calif.  Reprinted 
by  the  Council  on  Library  Resources,  Inc.,  Washington,  D,  C, 
1964. 

"Libraries  and  Data  Processing,  Where  Do  We  Stand?"  by  j.  S.  Melin. 
Graduate  School  of  Library  Science,  Univ.  of  Illinois,  1964, 

"Libraries  and  the  'Uppercase  Limitation* , "  by  V.  W.  Clapp.  In 
Libraries  and  Automation,  edited  by  B,  E,  IVlarkuson,  1964, 
pp.  54-55. 

"Libraries  in  the  Space  Age,"  by  Joseph  E.  Karth.  Special  Libraries, 
Vot.  53,  No.  0,  October  1962.  pp,  462-465. 

"Library  Automation  with  Data  Processing  Equipment,"  by  Donald  II. 
Kraft.  International  Business  Machines  Corporation,  Chicago, 

III.,  1964. 

"Library  Education  Faces  the  Challenge  of  Automation,"  by  W.  C. 

Simonton.  In  Canadian  Library  Association  Conference  Proceed¬ 
ings,  Winnipeg,  Canada,  1962.  pp.  46-51. 

Library  Evaluation,  by  Wayne  Stewart  Yenawine.  Syracuse  Univ.  Press 
1959. 

"Library  Goats  and  the  Role  of  Automation,"  by  D,  R.  Swanson, 

Special  Libraries,  Vol.  53,  1962.  pp.  466-471. 

"The  Library  of  Tomorrow,"  by  Marjorie  Griffin.  In  Proceedings  of 
the  Eighth  Annual  Convention  of  the  Society  of  Technical  Writers 
and  Publishers,  San  Francisco,  California,  April  13-14,  1961. 
Society  of  Technical  Writers  and  Publishers,  Inc.  ,  Columbus, 
Ohio, 

"Library  Public  Services  in  the  Age  of  Data  Processing,"  by  H.  W. 
Cordell.  Florida  Libraries,  Vol.  15,  June  1964.  pp.  11-14. 


10-14 


-siS*” 


Machine1  Compilation  and  Editing  of  Printed  Alphabetical  Subject 
Indexes."  by  Vladimir  Slamecka,  American  Documentation, 

VoL.  la.  No.  2.  April  1 0 f > 4 .  p|>.  132-135, 

"Mechanization  in  a  Now  Medical  School  Library:  1,  Acquisitions  and 
Cataloging,  "  by  R.  T.  Divcit.  Medical  Library  A ssor i.il  h  »n 
Bulletin  No.  53,  January  1965.  pp.  15-25. 

"Mechanization  in  Documentation:  The  Ministry  of  Aviation  Technical 
information  and  Library  Services,"  by  H.  F,  Vossey.  AS  LIB 
Proceedings,  Vol,  18,  November  1984.  pp.  341-354. 

"Mechanization  of  Library  Procedures,"  by  H.  Survarrick.  Uibtiotekarz . 
Vol.  25,  January  1950.  pp.  5-8. 

"Mechanization  of  Magazine  Orders,"  by  L.  Fettorman,  National 
Association  of  Secondary  School  Principals.  Bulletin  No.  43, 
November  1959.  pp.  120-12?,. 

"Mechanized  Document  Control:  A  Review  of  Some  Recent  Research," 
by  F,  W,  Lancaster.  ASLIB  Proceedings,  Vol.  16,  No.  4, 

April  19(54.  pp.  132-152, 

"Mechanized  Indexing  Methods  and  Testing,"  by  J,  O'Conner. 

Association  for  Computing  Machinery  Journal,  Vol.  11, 

October  1964.  pp.  437-449. 

"Mw-hanized  Serial  Record  at  the  Rand  Corporation,"  by  R.  Drasuin, 
Documentation  Progress  (SLA  Doc,  Division).  Vol,  7, 

November  1964.  pp.  2-3, 

"Mechanized  Serial  Record  at  the  University  of  California,  San  Diego," 
by  CL  Vdovin  and  others.  Documentation  Progress  (SLA  Docu-  . 
mentation  Division),  Vol.  7,  November  1964.  pp.  7-8, 

"Mechanized  Serial  Record  at  the  Washington  University  School  of 
Medicine  Library,"  by  E.  Rrodnnm  and  E.  A.  Moore. 
Documentation  Progress  (SLA  Documentation  Division),  Vol.  7, 
November  1964,  pp.  5-6. 

"A  New  Era  in  Library  Technology,"  by  Mans  A.  Lustig.  Business 
Automation,  1964,  p,  37. 


New  Libra ry  Science;  A  Man-  Machine  Fa  rtnersl  to,  '  by  I).  S. 

Culbertson,  P N LA  Qua rlc? rl y ,  Vol,  29,  October  1 9 f > *1 .  pp.  25-31. 

"New  Library  Technology."  by  R,  E.  ivi  gory.  Library  Journal, 

Vol.  84.  May  i ,  1959.  pp.  1387-1389.  “  ' 

"NSF  Awards  Grant  for  Project  to  Develop  Computer  Cataloging.  " 

Library  Journal,  Vol.  88,  November  1,  1983.  pp.  4182-4183. 

"Of  New  Libraries  and  Futuristic  Libraries,"  by  C.  C,  Gorchels, 

College  and  Research  Libraries .  Vol.  25,  July  1984.  pp,  287-268 

"Partial  Library  Automation  with  the  Flexowriters  Automatic  Writing 
Machine, "  by  G.  R,  Luckett.  Library  Resources  &  Technical 
Sc rvices,  Vol.  1,  Fall  1957.  pp.  207-210. 

"Planning,  Organizing  and  Implementing  Mechanized  Systems  in  a  Space 
Technology  Library,"  by  Lawrence  I.  Chosen.  Automation  and 
Scientific  CommunVation,  1963.  pp.  303-305. 

Proceedings  of  the  1963  Clinic  on  Library  Applications  of  Data  Proces¬ 
sing.  Univ,  of  Illinois*  Graduate  School  of  Library  Science, 

Mnv  1964. 


"Producing  Indexing  Aids  Such  as  a  Dictionary  or  Thesaurus  from  a 
Single  Punched  Card  Deck,"  by  J.  F.  Tinker  and  R.  B.  Smith. 
Automation  and  Scientific  Communication,  15)63.  pp,  173-  174. 


"Promise  of  Automation 
Bulletin,  Vol.  20. 


, "  by  II,  A.  Simon. 
Feb  rua ry  1 9 5 5 .  pp 


Perm  Library  Association 

*  r 
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"Prospects  for  Mechanization,  1  by  P.  M .  Morse.  College  and  Research 
Libraries,  Vol.  25,  March  1964.  pp.  115-119, 

"Punched  Cards  in  the  Library."  Data  Processing,  Vol.  5,  No.  1, 
January- Feb ruary  1963.  pp.  26-33. 


"Racine's  Teletype  System  Changes  Library  Thinking,"  by  F.  Wegeman. 
Librar  y  Journal,  Vol.  75,  July  1950.  pp.  1222-1224. 

"Rapid  Selectors  —  An  Automatic  Library*  "  by  J.  C,  Green.  FI  DR  . 
Document  No.  17,  No.  3,  15)50.  pp.  6G-68. 
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!b  -  ■'•••>  ;  *  ! '  ,,  of  !8  oks  in  ' 1  •  Yah-  Medit  a!  Library,  bv  F  re  b  ru  k 
Ci,  Kilgoar,  in  American  I >ocu rr.e  rda  f  ion ,  VoF  i-d,  No  4, 

Oct  oho  r  i  I  pp  2f»fi  -  ><o  pjij  )  f,,i 00-1 . 

Seven  Years  of  Work  on  (In'  Organization  of  Materials  mi  the  Special 
Libra  rv,  "  I  s  y  r,  O,  Gull,  Amrrienn  Documental  ion  ,  Vol  7, 
pp,  tao-tdo, 

"Some  Approaches  to  Mecham/.oiinn  of  Technical  Information  Processing 
Systems,"  by  J  ,  Becker,  In  Proceedings  of  1 1 1 « ■  March  AF  BMP 
Conference  on  Scientific  and  I>ehnicaj_  Information,  1980.  pp,  9 -'JO 

"Some  Observations  on  Mechani/.ation  of  Library  Processes,''  by  E,  M, 

M  c  C  o  r  m  i  c  k  .  A  u  tore  a  lion  and  Scientific  Communication ,  198  3, 
p.  195.  ’  ~ 

"Special  Library  of  the  Future,"  by  W,  .1.  Hand  and  others.  Special 
Libra ries,  Vol.  42,  January  1951.  pp,  13-10. 

"Staffing  a  Computer-Based  Library,"  by  IS,  M,  Heiiinger.  Libra  rv 
Journal,  Vol.  89,  July  1984.  pp.  2738-2739, 

"Streamlining  Technical  Processes,"  by  is,  L.  LeeUy.  Kentucky 
Library  Association  Bulletin  No.  23,  July  1959.  pp.  53-54, 

"Studies  Related  to  Cataloging  Problems,"  l>y  !!,  J.  Dubostor.  In 
l.ibrarv  Catalogs:  Changing  Dimension,  Umv.  of  Chicago, 
Graduate  Library  School,  University  of  Chicago  Press,  1984. 
pp.  97-105,  Also  in  Library  Quarterly,  Vol.  34,  January  1984. 

pp.  07-Kta,  -  — 

"Supplement  to  the  HIM  Type  850  Program  Library  Report, "  by  Calvin 
R,  Wright .  Paul  Horst,  and  others.  Washington  Univ.  .  Seattle. 
Wash.,  August  198).  AD-288218. 

Technical  Services  of  the  University  of  South  Florida  Library,  A  Report 

on  Present  Practices  bv  Maurice  F.  Tauber.  Columbia  University 

_ - .  «  *• 

New  York,  N.Y.,  1982. 

"Two  Characteristics  of  Circulation  and  Their  Effect  on  the  Implemen¬ 
tation  of  Mechanized  Circulation  Control  Systems,  b\  R.  W. 

True  swell.  College  and  Research  Libraries,  Vol.  25.  July  1984. 
pp.  285-291 . 


"University  of  Colorado  Libraries  Utilizing  Three  Automatic  Typing 
Machines  and  Two  Typist-Operations  to  Pi'oduce  Reference 
Cards."  Wilson  Library  Bulletin,  Vol.  39,  October  1 9 (>4 . 

pp.  126--. 

"University  of  Missouri  Library  Automates  Circulation  Procedure." 
Library  Journal,  Vol.  90,  January  1,  1965,  pp,  85-86. 

"The-  Use  of  Flexowriters  in  Documentation  Centres  and  Libraries," 
by  H,  H.  Bernstein.  UNESCO  Bulletin  for  Libraries,  Vol.  16, 
1962.  pp.  79-85.  “  .  “ 

"Use  of  the  Friden  Flexowriter  in  the  Library  of  the  Atomic  Energy 
Research  Establishment,  Harwell,  "  by  G.  W.  J,  Wilson. 
Journal  of  Documentation,  Vol.  20,  March  1964.  pp.  16-24. 

"Using  Advances  in  Technology  to  Make  Library  Resources  More 
Available,"  by  R.  R,  Shaw.  In  Student  Use  of  Libraries, 
American  Library  Association,  1964.  pp.  72-82. 

"Will  Circulation  Libraries  Become  Obsolete  ?  "  by  R.  K.  Waldron. 
Library  Journal,  Vol.  84,  February  1,  1959.  pp.  386-388. 

"Will  the  Machines  Take  Over?",  by  R.  R.  Shaw.  Library  Journal, 
Vol.  76,  July  1951.  pp.  1085-1087. 
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Distribution 
by  COSAT  I  Sub, 


NUMBER  OF  FACILITIES  AND  RE 

—— m  — w  mm  mm  i  — —— — w rn-mmm 


CATEGORIES 

Books 

Periodicals 

■ 

Major 

Medium 

— 

Major 

Medium 

Minor 

Aeronautics 

14 

9 

17 

13 

6 

17 

Agriculture 

3 

0 

11 

3 

0 

7 

Astronomy/ Astrophysics 

7 

11 

9 

6 

10 

9 

Atmospheric  Sciences 

6 

15 

13 

7 

9 

15 

- 

— 

Behavioral/Social  Science 

9 

10 

13 

7 

13 

10 

Biological/ Medical  Science 

11 

7 

19 

10 

6 

18 

Chemistry 

22 

15 

10 

20 

17 

8 

Earth  Sci,  /Oceanography 

8 

14 

16 

9 

9 

16 

Electronics /Electr.  Ener. 

29 

12 

9 

30 

11 

6 

Energy.Conversion  .  . 

(non-propulsive; 

2 

8 

13 

2 

6 

13 

Materials 

14 

17 

11 

16 

16 

10 

Mathematical  Sciences 

2 1 

2  1 

4 

i  a 

X  u 

22 

5 

Mecb»,  Indus,,  Civil  and 
Marine  Engineering 

13 

17 

1 1 

12 

17 

1  1 

Methods  and  Equipment 

9 

18 

i3 

8 

18 

30 

Military  Sciences 

9 

15 

16 

9 

11 

16 

Missile  Technology 

19 

10 

11 

20 

9 

9 

Navigation,  Comm,,  De¬ 
tection/  Counte  measures 

13 

mm 

11 

9 

13 

10 

Nuclear  Sci.  /Technology 

14 

18 

12 

13 

18 

16 

- 

Ordnance 

9 

1  1 

14 

9 

1 1 

14 

Physics 

27 

13 

6 

25 

15 

5 

Propuls  ion/ Fuels 

9 

1  1 

14 

9 

mm 

14 

Space  Technology 

13 

14 

15 

1 1 

13 
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Appendix  A  - 1 
Distribution  of  Facilities 
by  COSATI  Subject  Category 


Appendix  A -2 


This  section  contains  the  COSATI  Subject  Category  breakdowns 
of  the  collections  of  most  of  the  facilities  visited.  Breadkdowns  are 
not  incleded  for  those  facilities  whose  collections  consist  primarily  of 


specialized  data. 


COLLECTION  OF  THE 

DASA  INFORMATION  AND  ANALYSIS  CENTER 
8 1 (i  STATE  STREET 
SANTA  BARBARA,  CALIFORNIA 


BOOKS  _  REPORTS,  Unci. 

PERIODICALS  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reoorls 

Unci. 

Class. 

Aeronautics 

- - - - 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral/Social  Science 

Biological/Medical  Science 

3 

Chemistry 

3 

Earth  Science /Oceanography 

Electronics/Electrical  Engineering 

Energy  Conversion  (non-propul dive) 

_ 

m  a  te  rial  s 

Mathematical  Sciences 

Much.,  Indus.,  Civil  &  Marine  Eng. 

Methods  and  Equipment 

Military  Sciences 

Missile  Technology 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

Nuclear  Science  ./Technology 

1 

1 

Ordnance 

Physics 

3 

3 

Propulsion/ Fuels 

Space  Technology 

COLLECTION  OF  THE 

ARNOLD  ENGINEERING  DEVELOPMENT  CENTER 
TECHNICAL  LIBRARY 
TULLAHOMA,  TENNESSEE 


BOOKS  _ 10,  470 

PERIODICALS  H.Q69 _ 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

_ 3  -  Smallest  Aspect _ 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics  /  Electrical  Engineerin 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Nuclear  Science /Technology 


Ordnance 


REPORTS,  jfctoobt  72,  000 
REPORTS,  Class. _ 


Books 


1 

1 

1 

2 

2 

2 

2 

o 

O 

O 

n 

4* 

Ct 

2 

2 

2 

2 

3 

3 

3 

3 

2 

2 

2 

2 

Physics 

2 

2 

2 

2 

P  ropu  1  s  ion  /  Fu  el  s 

1 

1 

1 

l 

Space  Technology 

1 

1 

1 

1 

COLLECTION  OF  THE 


AIR  FORCE  FLIGHT  TEST  CENTER 
TECHNICAL  LIBRARY 
EDWARDS  A FB,  CALIFORNIA 

BOOKS _ REPORTS,  Unci. 

PERIODICALS  ’  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 
_ Reports _ 

Unci . 

Class. 

Aeronautics 

1 

1 

1 

Agriculture 

Astronomy /Astrophysics 

3 

3 

3 

Atmospheric  Sciences 

3 

3 

3 

Behavioral/Social  Science 

1 

1 

3 

Biological/Medical  Science 

3 

3 

3 

Chemistry 

1 

2 

3 

Earth  Science /Oceanography 

3 

3 

Electronics/ Electrical  Engineering 

1 

1 

3 

Energy  Conversion (non-propulsive) 

3 

3 

M  ate  nsl  s 

Q 

u 

9 

o 

9 

o 

Mathematical  Sciences 

1 

3 

3 

Meet).,  Indus.,  Civil  &  Marine  Eng. 

1 

2 

3 

Methods  and  Equipment 

3 

3 

3 

Military  Sciences 

3 

3 

Missile  Technology 

3 

3 

3 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

3 

3 

N  u  cl  ear  Science  /  Technology 

3 

3 

3 

Ordnance 

n 

o 

3 

3 

Physics 

1 

2 

3 

Propul  sion/ Fuels 

3 

3 

2 

Space  Technology 

0 

o 

3 

2 

COLLECTION  OF  THE 


DEFENSE  LOGISTICS  STUDIES  INFORMATION  EXCHANGE 
ARMY  LOGISTICS  MANAGEMENT  CENTER 
FORT  LEE,  VIRGINIA 


BOOKS  _ 

PERIODICALS _ 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral /Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science/Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Conversion  (noivpropulsive) 


Materials 


Mathematical  Sciences 


Mecli.,  Indus.,  Civil  &  Marine  Eng 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Navigation,  Comm.  ,  Detection 

_ 


Nuclear  Science /Technology 


Ordnance 


Physics 


P  ropul  s  ion  /  Fuel  s 


Space  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


IBooks 


Unci.  Class. 


1 

2 

2 

3 

3 

3 

l _ 

1 

1 

1 

3 

3 

2 

2 

3 

3 

3 

1 

' 

| 

1  00 

! 

' 

AIR  FORCE  OFFICE  OF  SCIENTIFIC  RESEARCH 
WASHINGTON,  D.  C. 


BOOKS  m  979  REPORTS,  Unci.  _ 

PERIODICALS  _ 330  REPORTS,  Class,  30  000 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  *  Smallest  Aspect 

Books 

1 

|  Periodicals 

; 

i 

Technical 

Unci 

Class, 

Aeronautics 

1 

i 

l 

1 

Agriculture 

Astronomy  /Astrophysics 

1 

i 

1 

1 

Atmospheric  Sciences 

3 

3 

3 

3 

Behavioral /Social  Science 

2 

2 

2 

2 

Biological/ Medical  Science 

3 

3 

3 

3 

Chemistry 

2 

2 

2 

2 

Earth  Science/Oceanography 

3 

3 

3 

3 

Electronics  / Electrical  Engineering 

J 

l 

1 

1 

Energy  Conversion  (non-propuisive) 

3 

3 

3 

3 

M  aterials 

Mathematical  Sciences 

2 

2 

2 

2 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

Methods  and  Equipment 

Military  Sciences 

Missile  Technology 

Navigation,  Comm. ,  Detection/ 
Countermeasures  .  . 

N u cl e a  r  Sc i  ence  /  T echnol  ogy 

2 

2 

2 

n 

Ordnance 

Physics 

2 

2 

2 

2 

Propulsion/ Fuels 

2 

2 

2 

2 

Space  Technology 

1 

1 

J 

I 

COLLECTION  OF  TIIF 


AIR  FORCE  MATERIALS  LABORATORY 
WEIGHT- PATTERSON  APB,  OHIO 


BOOKS  _ 

PERIODICALS  _ _ _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


REPORTS,  Unci. 
REPORTS,  Class. 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behaviorai/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science/Ocoanography 


Electronics /Electrical  Engineering 


Energy  Con  ve  r  s  i  on  <  n on-p r opu l s i ve ) 


Materials 


Mathematical  Sciences 


Mech,,  Indus..  Civil  &  Marine  Eng 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


N a v i ga iion,  Comm.  ,  Detection / 

CiMiisjm<?.aauc£fi^. - - - - 

Nuclear  Science /Technology 


Ordnance 


Physics 


Pr  >pul sion /Fuels 


S'  acc  Technology 


Books 


Technical 
Reports _ 

Unci.  Class. 


COLL  EC  TIC 

AIR  FORCE  INSTlTU'l 
WRIGHT-  PATTE 


BOOKS  — 75 -..0.011 - 

P  KRIODICA  \  .S  1 . 250  titles 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Aeronautics 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral /Social  Science 

Biological/Medical  Science 

Chemistry 

Earth  Science/Oceanography 

Electronics/  Electrical  Engineering 

Energy  Conversion  (non-propul  si  ve) 

Materials 

Mathematical  Sciences 

M eoli. ,  Indus.,  Civil  &  Marine  Eng. 

Methods  and  Equipment 

Military  Sciences 

Missile  Technology 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

Nuclear  Science  /Technology 

Ordnance 

Physics 

Propulsion /Fuels 

Space  Technology 


OF  THE 


’E  OF  TECHNOLOGY 
RSON  A  FB,  OHIO 


REPORTS,  Unci.  25.Q0Q 
REPORTS.  Class. 


Books 

if 

HI 

Unc! . 

Class. 

BBS 

i 

1 

1 

SB 

3 

n 

0 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

1 

I 

2 

2 

2 

2 

2 

2 

Pi 

1 

1 

i 

1 

2 

2 

2 

3 

3 

3 

1 

1 

1 

2 

2 

2 

1 

1 

1 

2 

2 

2 

2 

1 

i 

1 

1 

t 

i 

1 

1 

i 

l 

1 

COLLECTION  OF  THE 
AECRNA UTICA L  RESEARCH  LABORATORY 
TECHNICAL  LIBRARY 
WRIGHT- PATTERSON  AFB,  OHIO 


BOOKS  _ 

PERIODICALS _ _ 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy  /Astrophysics 


Atmospheric  Sciences 


Behavioral /Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics /Electrical  Engineerin 


Energy  Conversion  (non-p repulsive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Nuclear  Science /Technology 


Navigation,  Comm.  ,  Detection 
Count  e  rm  e  a  s  u  r  e  s _ ___ 


Ordnance 


Physics 


Propulsion/  Fuels 


Space  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


Technical 

Reports 


Unci.  Class. 


COLLECTION  OF  THE 
U.  S.  ARMY  MAP  SERVICE  LIBRARY 
BETHESDA,  MARYLAND 


COLLECTION  OF  THE 

U.  S.  ARMY  COMBAT  DEVELOPMENTS  COMMAND  LIBRARY 
ARTILLERY  AGENCY 
ADMINISTRATIVE  DIVISION 
FORT  SILL,  OKLAHOMA 


BOOKS  _ 

PERIODICALS _ 


COSATl  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral /Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Conversion  (non-propul sive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &.  Marine  Eng 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Navigation,  Comm.  .  Detection, 
Cournermjeasures _ 


Nuclear  Science /Technology 


Ordnance 


Physics 


P  r  opul  s  ion  /  Fu  el  s 


Space  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


Books 


Technical 

Reports 

Unci. 

Class. 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

3 

3 

3 

3 

2 

2 

0 

u 

o 

O 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 

2 

2 

2 

2 

3 

3 

Biometrics 


COLLECTION  OF  THE 
USAF  AEROSPACE  MEDICAL  CENTER 
AEROMEDICAL  LIBRARY 
BROOKS  AFB,  TEXAS 


BOOKS _ REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Renorts 

Unci. 

Class. 

Aeronautics 

2 

2 

2 

2 

Agriculture 

Astronomy /Astrophysics 

1 

1 

1 

1 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral /Social  Science 

2 

2 

2 

2 

Biological/Medical  Science 

1 

1 

1 

1 

Chemistry 

1 

1 

1 

1 

Earth  Sc  ience / Oceanography 

3 

Electronics/ Electrical  Engineering 

1 

1 

i 

1 

Energy  Conversion  ( non-propul  si  ve) 

Materials 

Mathematical  Sciences 

1 

1 . 

1 

1 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

• 

Methods  and  Equipment 

3 

Military  Sciences 

Missile  Technology 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

Nuclear  Science/Technology 

1 

1 

1 

1 

Ordnance 

Physics 

1 

1 

1 

1 

Propuls  ion  /Fuels 

Space  Technology 

1 

1 

1 

1 

COLLECTION  OF  THE 

ARMY  STUDY  DOCUMENTATION  AND  INFORMATION  RETRIEVAL  SYSTEM 

ARMY  LIBRARY 
THE  PENTAGON 
WASHINGTON,  D.  C. 

BOOKS  _  REPORTS,  Unci.  _ 

PERIODICALS  REPORTS,  Class. 


COLLECTION  OF  THE 

AERONAUTICAL  CHART  AND  INFORMATION  CENTER 
TECHNICAL  LIBRARY 
SECOND  AND  ARSENAL 
ST.  LOUIS,  MISSOURI 

BOOKS  _  REPORTS,  Unci.  

PERIODICALS  _  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reno  rts 

Unci. 

Class. 

Aeronautics 

3 

1 

3 

Agriculture 

Astronomy /Astrophysics 

1 

1 

1 

Atmospheric  Sciences 

3 

3 

3 

Behavioral /Social  Science 

1 

2 

2 

Biological/Medical  Science 

3 

3 

3 

Chemistry 

Earth  Science/Oceanography 

1 

1 

1 

Electronics/ Electrical  Engineering 

2 

1 

2 

- 

Energy  Conversion  (non-propul si  ve) 

Materials 

3 

3 

3 

Mathematical  Sciences 

2 

2 

2 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

3 

2 

3 

Methods  and  Equipment 

2 

2 

2 

Military  Sciences 

2 

2 

2 

Missile  Technology 

1 

1 

-  -  - 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

3 

3 

Nuclear  Science /Technology 

o 

0 

3 

3 

Ordnance 

Physics 

2 

3 

2 

Propulsion/  Fuels 

O 

O 

3 

3 

Space  Teehnolo gy 

1 

1 

i 

COLLECTION  OF  THE 

HARRY  DIAMOND  LABORATORIES 
TECHNICAL  INFORMATION  OFFICE 
WASHINGTON,  D.  C. 


BOORS  20  mn  REPORTS,  NHRk  340.  000 

PERIODICALS  _ 70n  REPORTS,  Class,  _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  SmaH  est  Aspect 

Books 

Periodicals 

Unci. 

Class. 

Aeronautics 

3 

3 

3 

3 

Agriculture 

Astronomy/ Astrophysics 

3 

3 

A 

0 

3 

Atmospheric  Sciences 

3 

3 

3 

3 

Behavioral/Social  Science 

2 

2 

2 

2 

Biological/Medical  Science 

3 

3 

3 

3 

Chemistry 

2 

2 

2 

2 

Earth  Science /Oceanography 

3 

3 

3 

3 

Electronics  /Electrical  Engineering 

1 

1 

1 

1 

Energy  Conversion  (non-propulsive) 

1 

1 

1 

1 

Materials 

2 

2 

2 

2 

Mathematical  Sciences 

1 

1 

1 

1 

2 

2 

2 

2 

Methods  and  Equipment 

2 

2 

2 

2 

Military  Sciences 

1 

1 

1 

1 

Missile  Technology 

1 

1 

1 

1 

Navigation,  Comm.  .  Detection/ 
Countermeasures 

1 

1 

1 

1 

Nuclear  Science /Technology 

1 

1 

1 

1 

Ordnance 

1 

1 

1 

1 

Physics 

1 

1 

1 

1 

Propulsion/  Fuels 

3 

3 

3 

3 

Space  Technology 

2 

2 

2 

O 

COLLECTION  OF  THE 

U.  S.  ARMY  EDGE  WOOD  RESEARCH  &  DEVELOPMENT  LABORATORY 

TECHNICAL  LIBRARY 
EDGEWOOD  ARSENAL,  MARYLAND 


BOOKS  _  REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

■BBSS Hi 

Em  II 

Unci. 

Class. 

Aeronautics 

3 

3 

3 

3 

Agriculture 

3 

3 

3 

3 

Astronomy /Astrophysics 

3 

3 

3 

3 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral /Social  Science 

2 

2 

2 

2 

Biological/Medical  Science 

1 

I 

1 

1 

Chemistry 

1 

1 

1 

1 

Earth  Science /Oceanography 

Electronics/ Electrical  Engineering 

2 

2 

2 

2 

Energy  Conversion  {non  propul  sive) 

0 

2 

9 

..  _ 

2 

Materials 

1 

i 

i 

1 

Mathematical  Sciences 

1 

i 

l 

1 

Mech  ,  Indus.,  Civil  &  Marine  Eng. 

2 

2 

2 

2 

Methods  and  Equipment 

2 

'  2 

2 

2 

Military  Sciences 

1 

1 

1 

1 

Missile  Technology 

2 

2 

2 

2 

Navigation.  Comm.  ,  Detection/ 

•y 

O 

O 

Countermeasures 

Nuclear  Science /'Technology 

mm 

2 

2 

2 

Ordnance 

2 

2 

2 

Physics 

i 

1 

1 

) 

P  r  opu  l  s  i  on  /  Fu  e  1  s 

2 

2 

A 

2 

Space  Technology 

3 

3 

3 

3 

COLLECTION  OF  THE 

U.  S.  ARMY  RESEARCH  &  DEVELOPMENT  LABORATORIES 

ST  INFO  DIVISION 
FORT  BELVOIR,  VIRGINIA 


R°°KS  _ LriJmQ _ 

PERIODICALS  43  7 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Agriculture 


Astronomy/ Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medicai  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Conversion  (non-propul si ve) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 

"Navigation,  Comm . "Detection/ 
Countermeasures  _ 

Nuclear  Science /Technology 


Ordnance 

Physics 


P  ro  pul  s  i  on  /  Fuel  s 


Space  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


COLLECTION  OF  THE 
FOREIGN  TECHNOLOGY  DIVISION 
LIBRARY  DIVISION 
AIR  FORCE  SYSTEMS  COMMAND 
WRIGIIT- PATTERSON  A FB,  OHIO 
BOOKS  _10,JUML _  REPORTS,  Unci. 

pkriodicals  nn  non  .  reports,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

CO 

OS 

■in 

u 

IRISH! 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

- 

Unci. 

Class. 

Aeronautics 

i 

IjQMj 

2 

Agriculture 

3 

3 

3 

3 

Astronomy/Astrophysica 

1 

2 

3 

A 

a 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral/Social  Science 

2 

2 

3 

3 

Biological/Medical  Science 

3 

3 

3 

3 

Chemistry 

2 

2 

2 

2 

Earth  Sc  i  en  c  e  /  Oc  e  a  nog  raphy 

2 

3 

2 

2 

Electronics/ Electrical  Engineering 

i 

1 

1 

1 

Energy  'onversion  (non-propulsive) 

2 

2 

1 

1 

Materials 

2 

2 

2 

2 

Mathematical  Sciences 

2 

2 

3 

3 

Me  h  ,  Indus.,  Civil  &  Marine  Eng, 

i 

3 

3 

3 

Methods  and  Equipment 

3 

BOH 

2 

2 

Military  Sciences 

2 

3 

1 

1 

Missile  Technology 

1 

i 

1 

1 

Navigation,  Comm. ,  Detection/ 
Countermeasures 

2 

2 

1 

l 

Nuclear  Science /Technology 

2 

2 

1 

1 

Ordnance 

3 

3 

2 

2 

Physics 

1 

1 

2 

2 

Propulsion/  Fuels 

l 

1 

1 

l 

Space  Technology 

1 

1 

1 

1 

COLLECTION  OF  THE 

UNITED  STATES  ARMY  COMBAT  DEVELOPMENTS  COMMAND 

TECHNICAL  LIBRARY 
FORT  MCCLELLAN,  ALABAMA 


BOOKS  _ _ 

PERIODICALS  _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 
Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy/ Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/ Electrical  Engineers 


Energy  Conversion (notvpropulsive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  St  Marine  Eng, 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 

Navi  gat  i  on  f'Com  inT,  Detection/ 
Countermeasures  __  _ 

Nuclear  Science /Technology 


Ordnance 

Physics 


P  ro  pul  s  i  on  /  Fuels 


Space  Technology 


REPORTS,  Unci,  1,  500 
REPORTS,  Class. 


COLLECTION  OF  THE 

JOHNS  HOPKINS  UNIVERSITY  APPLIED  PHYSICS  LABORATORY 
CHEMICAL  PROPULSION  INFORMATION  AGENCY 
SILVER  SPRING,  MARYLAND 

BOOKS  _  REPORTS,  SJbnol.  35.  000 

PERIODICALS  _  REPORTS,  Class. _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Tech 

Rcd 

nical 

il’tS 

Unci. 

Class 

Aeronautics 

2 

2 

Agriculture 

Astronomy /Astrophysics 

A 

o 

n 

0 

Atmospheric  Sciences 

1 

l 

Behavioral/Social  Science 

Biological/Medical  Science 

2 

2 

Chemistry 

1 

1 

Earth  Science/ Oceanography 

3 

.  ..  . 

3 

Electronics  / Electrical  Engineering 

3 

3 

Energy  Conversion (non-propulsive) 

1 

1 

Materials 

1 

1 

Maihon'ial  ical  Sciences 

Mech.,  Indus.,  Civile  Marine  Eng. 

2 

2 

Methods  and  Equipment 

mm 

1 

Military  Sciences 

■ 

2 

Missile  Technology 

i 

l 

Navigation,  Comm.  ,  Detection/ 

Countermeasures-  . 

3 

3 

Nuclear  Science /Technology 

3 

3 

Ordnance 

1 

1 

Physics 

2 

2 

Propulsion /Fuels 

l 

1 

Space  IVeliti o)  o gy 

1 

1 

COLLECTION  OF  THE 

U.  S,  NAVY  MARINE  ENGINEERING  LABORATORY  LIBRARY 

ANNAPOLIS,  MARYLAND 


BOOKS  11,  QQQ 

PERIODICALS _ 230 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy/ Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


REPORTS,  Unci. 
REPORTS,  Class. 


Chemistry 

1 

1 

1 

1 

Earth  Science /Oceanography 

2 

2 

2 

2 

- 

Electronics/ Electrical  Engineering 

I 

1 

1 

1 

Energy  Conversion  (non-propulsive) 

2 

2 

2 

2 

Materials 

2 

2 

2 

2 

Mathematical  Sciences 

2 

2 

2 

2 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

i 

1 

1 

1 

Methods  and  Equipment 

2 

2 

2 

2 

Military  Sciences 

3 

3 

3 

3 

Nuclc~  Science/J’echnology 


Ordnance 


Physics 


Diels 


Space  Technology 


Technical 

Reports 


Unci.  Class. 


COLLECTION  OF  THE 
JOHNS  HOPKINS  UNIVERSITY 
APPLIED  PHYSICS  LABORATORY 
8621  GEORGIA  AVENUE 
SILVER  SPRING,  MARYLAND 

books  2fV  non  reports,  goal.  130. 000 

PERIODICALS  15  qqq  REPORTS,  Class. _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reports 

Unci. 

Class. 

Aeronautics 

1 

1 

1 

1 

Agriculture 

3 

Astronomy /Astrophysics 

1 

1 

2 

3 

Atmospheric  Sciences 

1 

1 

1 

3 

Behavioral /Social  Science 

3 

3 

2 

3 

Biological/Medical  Science 

3 

3 

3 

3 

Chemistry 

3 

3 

2 

3 

Earth  Science /Oceanography 

1 

1 

3 

3 

Electronics/ Electrical  Engineering 

1 

1 

1 

1 

Energy  Conversion (non-propulsive) 

3 

3 

3 

3 

Materials 

2 

2 

1 

2 

Mathematical  Sciences 

1 

1 

2 

'  3 

Mech,,  Indus.,  Civil  &  Marine  Eng. 

2 

2 

3 

3 

Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

3 

3 

3 

2 

Missile  Technology 

1 

1 

2 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

1 

1 

1 

1 

Nuclear  Science /Technology 

2 

2 

1 

2 

Ordnance 

3 

3 

2 

2 

Physics 

1 

1 

1 

1 

Propulsion/ Fuels 

1 

1 

2 

1 

Space  Technology 

1 

1 

1 

2 

COLLECTION  OF  THE 

TECHNICAL  INFORMATION  SERVICES  OFFICE 
BENET  RESEARCH  AND  ENGINEERING  LABORATORIES 

WATERVLIET  ARSENAL 
WATER VLIET,  NEW  YORK 

BOOKS  i-y  non  REPORTS,  Unci.  _ l 

PERIODICALS  210  REPORTS,  Clas&. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral /Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science/Oceanography 


!  Electronics/ Electrical  Engineerin 


En e  r gy  Con ve  r s  i  on  ( non-p ropul  s i ve ) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Navigation,  Comm.  ,  Detection/ 

C  ount  ermeasures _ 


Nuclear  Science /Technology 


Ordnance 


Physics 


Propul  s  ion/ Fuels 


Space  Technology 


Technical 

Reports 


Books 


Class. 


COLLECTION  OF  THE 
TECHNICAL  DOCUMENTS  CENTER 
FORT  MONMOUTH,  NEW  JERSEY 


BOOKS  40  non  REPORTS,  Unci.  90  1)00 

PERIODICALS  l,  100  REPORTS,  Class.  3  000 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

CA 

a 

Technical 

Reports 

o 

•v 

o 

•ri 

u 

0> 

p* 

Unci. 

Class. 

Aeronautics 

3 

3 

3 

3 

Agriculture 

Astronomy/ Astrophysics 

2 

3 

3 

3 

Atmospheric  Sciences 

2 

3 

2 

2 

Beha vioral/Social  Science 

3 

3 

3 

3 

Biological/Medical  Science 

3 

3 

Chemistry 

1 

2 

2 

n 

O 

Earth  Science  / Oceanography 

2 

3 

2 

Electronics  /  Electrical  Engineering 

1 

1 

1 

1 

E'nergy  Conversion (non-p repulsive) 

2 

3 

3 

3 

Materials 

2 

3 

1 

2 

Mathematical  Sciences 

1 

2 

2 

3 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

2 

3 

3 

3 

Methods  and  Equipment 

3 

3 

Military  Sciences 

3 

3 

2 

Missile  Technology 

3 

3 

2 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

3 

3 

1 

N  u  cl  ea  r  Science'/  T  e  chnol  o  gy 

3 

3 

3 

2 

Ordnance 

3 

Physics 

1 

1 

1 

l 

Propuls  ion/ Fuels 

Qmoo  'T* cil  n r rv 

COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Barth  Science /Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Conversion (norr-propulsive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng 


Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

3 

3 

3 

3 

Missile  Technology 

3 

o 

O 

3 

3 

Navigation,  Comm.  ,  Detection/ 
Connie  rm  easures 

2 

2 

2 

2 

Nuclear  Science/Technology 

1 

1 

1 

Oranance 

3 

3 

3 

3 

Physics 

1 

1 

1 

1 

Propulsion /'Fu  els 

2 

2 

2 

2 

Space  Technology 

2 

2 

2 

2 

COLLECTION  OF  THE 

U.  S.  ARMY  BIOLOGICAL  LABORATORIES 
FORT  DETRICK  TECHNICAL  LIBRARY 
FREDERICK,  MARYLAND 


BOOKS  S n  nnn  REPORTS,  Unci.  20.  000 

PERIODICALS  ar,  nnn  REPORTS,  Class.  22.000 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

■ 

Unci. 

Class. 

Aeronautics 

3 

3 

3 

3 

Agriculture 

1 

1 

1 

1 

Astronomy /Astrophysics 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral  /Social  Science 

3 

3 

Biological/Medical  Science 

1 

1 

1 

1 

Chemistry 

2 

2 

2 

2 

Earth  Science /Oceanography 

3 

3 

3 

3 

Electronics /Electrical  Engineering 

3 

3 

3 

3 

Energy  Conversion  (non-propul si ve) 

Materials 

3 

3 

3 

3 

Mathematical  Sciences 

2 

2 

3  • 

3 

Mech.,  Indus.,  Civil  (k  Marine  Eng. 

2 

2 

3 

3 

Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

3 

o 

O 

1 

1 

Missile  Technology 

3 

3 

3 

3 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

2 

2 

2 

2 

Nuclear  Science/Technology 

3 

3 

3 

3 

Ordnance 

2 

2 

3 

3 

Physics 

2 

2 

C. 

2 

Propulsion /Fuels 

3 

3 

0 

SB 

Space  Technology 

3 

3 

3 

SB 

COLLECTION  OF  THE 

BATTELLE- DEFENDER  INFORMATION  ANALYSIS  CENTER 
BATTELLE  MEMORIAL  INSTITUTE 
COLUMBUS,  OHIO 


BOOKS _ REPORTS,  Unci. 

PERIODICALS  _  _  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical  ^ 
Reoorts 

Unci. 

Class. 

Aeronautics 

1 

Agriculture 

Astronomy  /Astrophysics 

3 

Atmospheric  Sciences 

2 

Behavioral/Social  Science 

Biological/Medical  Science 

Chemistry 

3 

Earth  Science /Oceanography 

Electronics /  Electrical  Engineering 

1 

Energy  Conversion  (non-propul si ve) 

Materials 

3 

Mathematical  Sciences 

n 

0 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

3 

Methods  and  Equipment 

3 

. 

Military  Sciences 

1 

Missile  Technology 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

Nuclear  Science/Technology 

Ordnance 

3 

Physics 

2 

Propulsion/ Fuels 

3 

Space  Technology 

2 

*  In  the  form  of  Extract  Cards. 


COLLECTION  OF  THE 
DEFENSE  METALS  INFORMATION  CENTER 
BATTELLE  MEMORIAL  INSTITUTE 
505  KING  AVENUE 
COLUMBUS,  OHIO 

BOOKS  _  REPORTS,  Unci. 

PERIODICALS  _ _  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical  * 
Reports 

Unci. 

Class. 

Aeronautics 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral/Social  Science 

Biological/Medical  Science 

Chemistry 

3 

Earth  Science /Oceanography 

Eiectronics/Electrical  Engineering 

Energy  Conversion  (non-propul si ve) 

Materials 

1 

Mathematical  Sciences 

Mech.,  Indus.,  Civil  &.  Marine  Eng. 

3 

Methods  and  Equipment 

2 

Military  Sciences 

Missile  Technology 

3 

Navigation,  Comm.  ,  Detection/ 
Count  e  rm  e  a  s  u  r  e  s 

Nuclear  Science /Technology 

Ordnance 

Physics 

r\ 

0 

Propulsion/ Fuels 

Space  Technology 

3 

*  In  the  form  of  extract  cards. 


COLLECTION  OF  THE 
AIR  FORCE  TECHNICAL  LIBRARY  2302 
W RIGHT- PATTERSON  AFB,  OHIO 


BOOKS  _ _  REPORTS,  Unci. 

PERIODICALS  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

- - 

Books 

to 

% 

o 

■t) 

o 

t 

<D 

a, 

Technical 

Reports 

Unci. 

Class. 

Aeronautics 

i 

i 

1 

1 

Agriculture 

Astronomy/ Astrophysics 

2 

2 

2 

2 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral/Social  Science 

2 

2 

| 

— 

Biological/Medical  Science 

2 

2 

3 

Chemistry 

2 

2 

3 

3 

Earth  Science /Oceanography 

2 

2 

Electronics  /  Electrical  Engineering 

2 

2 

2 

2 

Energy  Conversion  (non-propul si  ve) 

2 

2 

2 

2 

Materials 

2 

2 

2 

2 

M citiiOmftiic&i  Scioncys 

2 

2 

3 

3 

Much.,  Indus.,  Civil  &  Marine  Eng. 

3 

3 

Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

2 

2 

Missile  Technology 

1 

1 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures  . 

2 

2 

2 

2 

Nuclear  Science /Technology 

3 

3 

3 

3 

Ordnance 

3 

n 

0 

Physics 

2 

2 

2 

2 

Propul  sion  /  Fuels 

1 

1 

1 

1 

Space  Technology 

1 

1 

1 

1 

COLLECTION  OF  THE 
AIR  FORCE  WEAPONS  LABORATORY 
TECHNICAL  LIBRARY 
IURTLAND  AFE,  NEW  MEXICO 


BOOKS  _  REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 
.  Reports  * 

Unci. 

Class. 

Aeronautics 

3 

3 

Agriculture 

Astronomy  /  Astrophysics 

2 

2 

2 

Atmospheric  Sciences 

3 

3 

3 

Behavioral/Social  Science 

Biological/Medical  Science 

3 

3 

3 

Chemistry 

3 

3 

3 

Earth  Science /Oceanography 

Electronics /Electrical  Engineering 

1 

2 

2 

Energy  Conversion  (non-propulsive) 

Materials 

3 

3 

3 

Tyt  p  the  jyi  ati  cal  Sc  ion  c  e  s 

l 

Kg 

Mcch.,  Indus,,  Civil  &  Marine  Eng, 

2 

SB 

1 

Methods  and  Equipment 

3 

3 

3 

Military  Sciences 

3 

1 

Missile  Technology 

1 

Navigation,  Comm.  ,  Detection/ 
Count  erm  o  a  sure  s .  _ 

2 

Nuclear  Science /Technology 

2 

2 

1 

Ordnance 

3 

3 

2 

Physics 

1 

2 

2 

Propulsion/ Fuels 

1 

o 

O 

2 

Space  Technology 

mm 

2 

2 

*  Unclassified  and  classified  reported  together. 


COLLECTION  OP  THE 

REMOTE  AREA  CONFLICT  INFORMATION  CENTER 
BATTELLE  MEMORIAL  INSTITUTE 
505  ICING  AVENUE 
COLUMBUS,  OHIO 

BOOKS  _  REPORTS,  Unci.  

PERIODICALS  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Lurgcst  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical* 

„ _ .Re  nerJLs _ _ 

Unci. 

Class. 

Ae  ronautics 

2 

Agriculture 

3 

Astronomy /Astrophysics 

3 

Atmospheric  Sciences 

. - . 

2 

Behavioral/Social  Science 

- 

2 

Biological/Medical  Science 

1 

Chemistry 

1 

Earth  Science /Oceanography 

3 

Electronics/ Electrical  Engineering 

1 

Energy  Conversion (noivpropulsive) 

9 

Materials 

2 

Mathematical  Sciences 

2 

Meclv,  Indus.,  Civil  &  Marine  Eng. 

1 

Methods  and  Equipment 

2 

Military  Sciences 

1 

Missile  Technology 

3 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

. 

1 

Nuclear  Science/Technology 

3 

Ordnance 

I 

Physics 

2 

Propulsion/ Fuels 

3 

Space  Technology 

3 

*  hi  the  form  of  Extract  Cards. 


COLLECTION  OF  THE 

U.  S.  A  It, MY  MATERIALS  RESEARCH  AGENCY 
TECHNICAL  LIBRARY  BRANCH 
WATERTOWN,  MA SSA CHUSETTS 


BOOKS  _ _  REPORTS,  Unci.  ?n  non 

PERIODICALS  _  7QQ  REPORTS,  Class.  i Q  qoq 


COS  ATI  SUBJECT  CATEGORIES 

(/) 

«f 

Technical 
JlC.fi.OLtS. . 

1  -  Largest  Aspect 

Books 

o 

2  -  Middle  Aspect 

0 

% 

Unci. 

Class. 

3  -  Smallest  Aspect 

JP 

D>i 

Aeronautics 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral/ Social  Science 

Biological/Medical  Science 

Chemistry 

2 

2 

2 

% 

Earth  Science/Oceanography 

Electronics/ Electrical  Engineering 

2 

9 

W 

2 

.  . 

2 

Energy  Conversion  (noivpropulsive) 

Materials 

1 

1 

1 

l 

Aif  ~  ~  ~  ~ 

iviit  uiui  i  ictuoai.  ju  it^iiuu.v 

Much.,  Indus.,  Civil  &  Marine  Eng. 

' 

Methods  and  Equipment 

l 

1 

1  I 

i 

Military  Sciences 

n 

o 

O 

O 

3 

3 

Missile  Technology 

Navigation,  Comm.  ,  Detection? 
Countermeasures..  .  . . . . 

N u clear  Science / T echnology 

0 

2 

2 

') 

Ordnance 

] 

1 

l 

1 

Physics 

?. 

2 

2 

2 

Propulsion/  Fuels 

2 

? 

2 

2 

Space  Technology 

COLLECTION  OF  THE 

U.  S.  NAVAL  SHIP  MISSILES  SYSTEMS  ENGINEERING  STATION 
TECHNICAL  LIBRARY  DIVISION 
PORT  HUENEME,  CALIFORNIA 


BOOKS  _ _ 

PERIODICALS  _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  SmaLlest  Aspect. 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Conversion  uion-propulsive) 


Materials 


Mathematical  Sciences 


Moch.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


Ordnance 


Physics 


Propulsion/Fuels 


Space  7’echnology 


Books 


|  Technical 

i  Reports 

Unci. 

Class. 

2 

2 

2 

1 

1 

I 

1 

1 

1 

t 

2 

2 

2 

1 

1 

1 

2 

2 

2 

2 


2 


2 


2 


COLLECTION  OF  THE 
U.  S.  ARMY  NATICK  LABORATORIES 
TECHNICAL  LIBRARY 
NATICK,  MASSACHUSETTS 


BOOKS  16,  000 

PERIODICALS  _ L-0.Q& 


REPORTS, 

REPORTS, 


Unci. 

Class. 


2,  nnn 


COSATI  SUBJECT  CATEGORIES 

CO 

J— < 

05 

Technical 

ReDorts 

1  -  Largest  Aspect 

Books 

O 

■M 

2  -  Middle  Aspect 

o 

•  f— ( 

u 

Unci. 

Class. 

3  -  Smallest  Aspect 

0) 

Oh 

Aeronautics 

Agriculture 

1 

1 

1 

1 

Astronomy/  Astrophysics 

Atmospheric  Sciences 

Behavioral/ Social  Science 

1 

1 

1 

1 

Biological/Medical  Science 

1 

1 

1 

1 

Chemistry 

1 

1 

1 

1 

Earth  Science /Oceanography 

1 

1 

1 

1 

Electronics /Electrical  Engineering 

3 

3 

3 

3 

Energy  Conversion  (non-propulsive) 

Materials 

1 

I 

1 

1 

Mathematical  Sciences 

2 

2 

3 

3 

Mech.,  Indus,,  Civil  &  Marine  Eng. 

2 

2 

O 

<L> 

2 

Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

3 

3 

3 

3 

Missile  Technology 

Navigation,  Comm.  ,  Detection/ 
Count  e  rm ensures 

Nuclear  Science/Technology 

1 

1 

1 

1 

Ordnance 

3 

3 

3 

3 

Physics 

i 

1 

1 

1 

Propulsion  /  Fuels 

3 

3 

3 

3 

Space  Technology 

2 

2 

2 

2 

COLLECTION  OF  THE 
BUREAU  OF  SHIPS  TECHNICAL  LIBRARY 
18th  STREET  &  CONSTITUTION  AVENUE,  N.  W. 
WASHINGTON,  D.  C. 


BOOKS 

PERIODICALS 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological /Medical  Science 


Chemistry 


Earth  Science/Oceanography 


Electronics /Electrical  Engineerin 


Energy  Conversion  { non-propul sive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


REPORTS,  Unci.  120.  OOP 

>s  REPORTS,  Class.  BO.  000 


Nuclear  Science /Technology 


Ordnance 


Physics 


Propulsion /Fuels 


Space  Technology 


Books 


Technical 

Reports 


Unci.  Class. 


1 

l 

3 

3 

3 

3 

3 

3 

l  ■H 

2 

1 

1 

COLLECTION  OF  THE 

OPERATIONAL  TEST  &  EVALUATION  FORCE 
TECHNICAL  LIBRARY 
U.  S.  NAVAL  STATION 
NORFOLK,  VIRGINIA 

BOOKS  son  REPORTS,  Unci.  35.  OOP 

PERIODICALS  i  nn  REPORTS,  Class. _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reports 

Unci. 

Class. 

Aeronautics 

2 

1 

2 

2 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral/Social  Science 

Biological/Medical  Science 

Chemistry 

Earth  Science /Oceanography 

1 

Electronics/ Electrical  Engineering 

3 

3 

Energy  Conversion (non-px'opulsive) 

Materials 

Mathematical  Sciences 

Mech,,  Indus.,  Civil  &  Marine  Eng. 

Methods  and  Equipment 

1 

1 

1 

1 

Military  Sciences 

Missile  Technology 

2 

2 

2 

2 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

2 

2 

2 

2 

Nuclear  Science  /Technology 

Ordnance 

1 

1 

1 

1 

Physics 

Propulsion/  Fuels 

Space  Technology 

2 

2 

2 

2 

COLLECTION  OF  THE 
U.  S.  NAVAL  WEAPONS  LABORATORY 
TECHNICAL  LIBRARY 
DAHLGREN,  VIRGINIA 


BOOKS  _ lfi,  nnn  REPORTS,  unci.  4.1  non 

PERIODICALS  _ fino  REFORTS,  Class.  15,  nnn 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

ISSKSSBSJgBBH 

Unci. 

Class. 

Aeronautics 

1 

1 

1 

1 

Agriculture 

Astronomy /Astrophysics 

1 

1 

1 

1 

Atmospheric  Sciences 

1 

1 

1 

1 

Behavioral/Social  Science 

3 

3 

3 

3 

Biological/Medical  Science 

1 

1 

1 

- 

1 

Chemistry 

1 

1 

1 

1 

Earth  Science /Oceanography 

2 

2 

2 

2 

Electronics  /  Electrical  Engineering 

i 

1 

1 

1 

Energy  Conversion  ( non-propul sive) 

3 

3 

3 

3 

Materials 

1 

1 

1 

_ 

1 

Mathematical  Sciences 

1 

l 

1 

1  . 

Mech  ,  Indus.,  Civil  &  Marine  Eng. 

2 

2 

2 

2 

Methods  and  Equipment 

1 

1 

.1 

1 

Military  Sciences 

1 

1 

1 

1 

Missile  Technology 

1 

1 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

3 

1 

1 

Nuclear  Science /Technology 

2 

2 

2 

1 

Ordnance 

3 

2 

1 

1 

Physics 

1 

1 

] 

1 

Propulsion /Fuels 

1 

1 

1 

1 

Space  Technology 


1 


1 


1 


1 


COLLECTION  OF  THE 
PICATINNY  ARSENAL 
TECHNICAL  INFORMATION  BRANCH 
DOVER,  NEW  JERSEY 

BOOKS  20  400  REPORTS,  Unci.  50,  000 

PERIODICALS  l,  pop  REPORTS,  Class.  100,000 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 
_ Reports 

Unci. 

Class. 

Aeronautics 

3 

3 

3 

3 

Agriculture 

3 

Astronomy /Astrophysics 

3 

3 

3 

3 

Atmospheric  Sciences 

3 

3 

3 

3 

Behavioral/SociaL  Science 

1 

2 

3 

Biological/Medical  Science 

3 

3 

3 

Chemistry 

2 

1 

1 

1 

Earth  Science /Oceanography 

3 

3 

3 

3 

Electronics/  Electrical  Engineering 

2 

1 

1 

1 

Energy  Conversion  (non-propulsive) 

3 

3 

3 

3 

Materials 

i 

1 

2 

1 

Mathematical  Sciences 

SB 

3 

2 

2 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

BE 

2 

2 

2 

Methods  and  Equipment 

2 

2 

2 

2 

Military  Sciences 

1 

1 

1 

1 

Missile  Technology 

1 

1 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

3 

3 

3 

2 

Nuclear  Science/Tec.hnology 

1 

1 

2 

2 

Ordnance 

1 

1 

1 

1 

Physics 

2 

2 

2 

Propulsion /Fuels 

| 

3 

2 

2 

Space  Technology 

3 

3 

2 

2 

COLLECTION  OF  THE 


TECHNICAL  INFORMATION  REFERENCE  BRANCH 


SYSTEMS  ENGINEERING  GROUP 
RESEARCH  &  TECHNOLOGY  DIVISION 
WRIGHT  -  PATTERSON  A  FB,  OHIO 

BOOKS  _ _ _  REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


l.G.Q„.Q.QQ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  ’  Middle  Aspect 

3  -  Smallest  Aspect 

Books  i 

Periodicals 

Technical 
Reports _ 

Unci. 

Class. 

Aeronautics 

1 

1 

Agriculture 

Astronomy /Astrophysics 

1 

1 

Atmospheric  Sciences 

1 

1 

Behavioral /Social  Science 

2 

2 

Biological/Medical  Science 

2 

2 

Chemistry 

1 

I 

Earth  Science/Oceanography 

1 

1 

Electronics/ Electrical  Engineering 

1 

1 

Energy  Conversion  (non-propul si ve) 

1 

1 

Materials 

1 

1 

Mathematical  Sciences 

1 

1 

Mech,,  Indus.,  Civil  &  Marine  Eng. 

1 

1 

Methods  and  Equipment 

1 

1 

Military  Sciences 

1 

Missile  Technolo 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

1 

Nuclear  Science/Technology 

1 

1 

Ordnance 

1 

1 

Physics 

1 

I 

Propulsion/ Fuels 

1 

1 

Space  Technology 

1 

1 

COLLECTION  OF  THE 
TACTICAL  AIR  RECONNAISSANCE  CENTER 
TECHNICAL  LIBRARY 
SHAW  AFB,  SOUTH  CAROLINA 


BOOKS  _  REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Renorts 

Unci. 

Class. 

Aeronautics 

2 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral /Social  Science 

Biological /Medical  Science 

2 

Chemistry 

2 

Earth  Science /Oceanography 

2 

Electronics/ Electrical  Engineering 

2 

Energy  Conversion (non-propulsive) 

Materials 

Mathematical  Sciences 

2 

Mech.,  Indus.,  Civil  &.  Marine  Eng, 

2 

2 

2 

2 

Methods  and  Equipment 

2 

Military  Sciences 

2 

Missile  Technology 

2 

2 

2 

2 

Navigation,  Comm. ,  Detection/ 
Countermeasures  .  . 

2 

Nuclear  Science /Technology 

2 

Ordnance 

Physics 

2 

Propulsion/ Fuels 

Space  Technology 

COLLECTION  OF  THE 
RELIABILITY  CENTRAL 
ROME  AIR  DEVELOPMENT  CENTER 
TECHNICAL  LIBRARY 
GRIFFISS  AIR  FORCE  BASE,  NEW  YORK 
BOOKS  _____  REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

‘a! 

HI 

1  -  Largest  Aspect 

Books 

o 

xf 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

o 

a 

a> 

Oi 

Unci, 

Class. 

Aeronautics 


Agriculture 


A  o+  -*t  I  A  a  I  ci 

fiObi  /  «*k»vA  U*^£5 


Atmospheric  Sciences 


Behaviox'al/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/Eiectrical  Engineerin 


Energy  Conversion  (non-propulsive) 


Materials 


Mathematical  Sciences 


Mcch.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Navigation,  Comm.  ,  Detection 
Counter 


Nuclear  Science /Technology 


Ordnance 


Physics 


Propul  sion /Fuels 


Space  Tech,  j.logv 


3 

3 

2 

9 

COLLECTION  OF  THE 

REDSTONE  SCIENTIFIC  INFORMATION  CENTER 
TECHNICAL  LIBRARY 
RE DSTON E  A  RSENA  L,  ALA  BA MA 


BOOKS  _ _ 

PERIODICALS  ___ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


A  st  ronom  y  /  A  st  rophy  s  i  cs 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


REPORTS,  Unci. 
REPORTS,  Class. 


2 

2 

2 

2 

2 

2 

Chemistry 

2 

2 

2 

2 

Earth  Science /Oceanography 

2 

2 

2 

2 

Electronics/  Electrical  Engineering 

2 

2 

2 

3 

Energy  Conversion  {non-propul  sive) 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Navigation,  Comm.  ,  Detection 
Countermeasures  _ _ _ . _ 

Nuclear  Science /Technology 


Ordnance 


Physics 


P  ropul  s  ion  /  Fu  el  s 


Space  Technology 


Books 


2 

l 

2 

2 

2 

2 

2 

2 

2 

2 

COLLECTION  OF  THE 

ARMED  FORCES  RADIOBIOLOGICAL  RESEARCH  INSTITUTE 
NATIONAL  NAVAL  MEDICAL  CENTER 
BET  HISS  DA,  MARYLAND 


BOOKS  _____ 

PERIODICALS  ___ _ _ 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy/  Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science/Oceanography 


Electronics/ Electrical  Engineerin 


Energy  Con  vers  ion  1  non-propul  si  ve) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Nuclear  Science/Technology 


Ordnance 


Physics 


Propulsion/Fuels 


Space  Technology 


REPORTS,  Unci. 
REPORTS,  Class. 


COLLECTION  OF  THE 

RADIATION  EFFECTS  IN FORMATION  CENTER 
BATTELLE  MEMORIAL  INSTITUTE 
COLUMBUS,  OHIO 


BOOKS  _ _ 

PERIODICALS _ 


COSAT  I  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronaut  ics 


Agriculture 


Ast  ronomy/  Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological /Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics/  Electrical  Engineerin 


Energy  Conversion  (non-propulsivc) 


Materials  j 

Mathematical  Sciences  j 


Meclr,  Indus.,  Civile  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


REPORTS,  Unci 
REPORTS,  Class. 


Books 


C  i  a  s  s . 


Nuclear  Science /Technology 


Ordnance 


Physics 


Propulsion  /  Fuels 


Space  Technology 


COLLECTION  OF  THE 

PLASTICS  TECHNICAL  EVALUATION  CENTER 
PICATINNY  ARSENAL 
TECHNICAL  LIBRARY 
DOVER,  NEW  JERSEY 

BOOKS  _ 220  REPORTS,  Unci. 

PERIODICALS  215  REPORTS,  Class. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavio  . /Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science /Oceanography 


Electronics /Electrical  Engineerin 


Energy  Conversion (p.on-propulsive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &.  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Nuclear  Science  /Technology 


Ordnance 


Physics 


Propulsion/  Fuels 


Spare  Technology 


Books 


3 

3 

GO 

CO 

2 

2 

2 

2 

Class. 


1 

1 

2 

2 

'  - -  ”  1 

3 

3 

1 

1 

> 


> 


I 


COLLECTION  OF  THE 

NONDESTRUCTIVE  TESTING  INFORMATION  ANALYSIS  CENTER 
U.  S.  ARMY  MATERIALS  RESEARCH  AGENCY 
TECHNICAL  LIBRARY 
WATERTOWN,  MASSACHUSETTS 

BOOKS  _  REPORTS,  Unci.  _ 

PERIODICAL^  _  REPORTS,  Class. _ 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reports 

Unci. 

Class, 

Aeronautics 

Agriculture 

Astronomy /Astrophysics 

Atmospheric  Sciences 

Behavioral /Social  Science 

Biologicai/Medieal  Science 

Chemistry 

1 

1 

1 

1 

Earth  Science/Oceanography 

Electronics  /Electrical  Engineering 

1 

1 

1 

1 

Energy  Conversion  ( non-propul  si  vo; 

. .  . 

Materials 

1 

1 

1 

1 

Mathematical  Sciences 

1 

2 

3 

3  . 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

3 

3 

3 

3 

Methods  and  Equipment 

3 

3 

3 

3 

Military  Sciences 

2 

2 

2 

1 

Missile  Technology 

3 

3 

3 

3 

Na';'  Lion.  Comm.,  Detection/ 
Coul.  ■  ^measures 

Nuclear  Science /Technology 

1 

1 

1 

Ordnance 

3 

3 

2 

2 

Physics 

1 

1 

1 

1 

Propulsion  /  Fuels 

3 

LJ 

3 

3 

.Space  Technology 

3 

_ 3^ _ 

3 

3 

COLLECTION  OF  THE 

NAVAL  UNDERWATER  WEAPONS  RESEARCH 
AND  ENGINEERING  STATION 
TECHNICAL  LIBRARY 
NEWPORT,  RHODE  ISLAND 

BOOKS  IQ  nOO  REPORTS,  Unci.  _ 10^ 

PERIODICALS  _ 345  REPORTS,  Class.  43. 


COSATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reoorts 

Unci. 

Class. 

Aeronautics 

Agriculture 

Astronomy  /  Astrophysics 

Atmospheric  Sciences 

Behavioral/Social  Science 

Biological/Medical  Science 

Chemistry 

Earth  Science /Oceanography 

2 

2 

2 

2 

Electronics/ Electrical  Engineering 

1 

2 

2 

2 

Energy  Conversion  (non-propul si ve) 

3 

Q 

XJ 

Materials 

3 

3 

3 

3 

Mathematical  Sciences 

Mech.,  Indus.,  Civil  &  Mai'ine  Eng. 

2 

1 

3 

3 

Methods  and  Equipment 

Military  Sciences 

3 

1 

3 

3 

Missile  Technology 

2 

1 

2 

2 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

2 

1 

1 

Nuclear  Science  /Technology'- 

2 

2 

2 

2 

Ordnance 

2 

2 

1 

1 

Physics 

1 

1 

3 

3 

P  r  opu  Is  ion /Fuel  s 

3 

o 

O 

O 

O 

3 

Space  Technology 

i 

o  o 
o  o 
o  © 


COLLECTION  OF  THE 

NAVY  UNDERWATER  SOUND  LABORATORY  LIBRARY 
NEW  LONDON,  CONNECTICUT 


BOOKS  o  son  REPORTS,  Unci.  44,  OOP 

PERIODICALS  _ 4B7  REPORTS,  Class. _ 


COSATI  SUBJECT  CATEGORIES 

w 

% 

Technical 

Reports 

1  -  Largest  Aspect 

Books 

O 

•H 

2  -  Middle  Aspect 

0 

•H 

Unci. 

Class. 

3  -  Smallest  Aspect 

<D 

0. 

Aeronautics 

3 

3 

3 

Agriculture 

Astronomy/ Astrophysics 

3 

3 

Atmospheric  Sciences 

3 

3 

Behavioral /Social  Science 

3 

3 

3 

Biological/Medical  Science 

3 

3 

Chemistry 

3 

3 

Earth  Sc  i  en  ce  /  O  c  eanogra  phy 

1 

i 

1 

1 

Electronics  / Electrical  Engineering 

1 

1 

1 

Energy  Conversion  (non-propul  sive) 

3 

3 

Materials 

3 

3 

3 

Mathematical  Sciences 

2 

2 

2 

Mcch.,  Indus.,  Civil  &  Marine  Eng. 

1 

1 

1 

Methods  and  Equipment 

3 

3 

3 

Military  Sciences 

3 

3 

3 

3 

Missile  Technology 

1 

1 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

1 

1 

1 

Nuclear  Science/Technology 

1 

1 

1 

Ordnance 

2 

2 

2 

2 

Physics 

1 

1 

1 

1 

Propulsion  /Fuels 

2 

2 

2 

Space  Technology 

0 

0 

3 

COLLECTION  OF  THE 
U.  S.  NAVAL  RESEARCH  LABORATORY 
TECHNICAL  INFORMATION  OFFICE 
WASHINGTON,  D.  C. 


BOOKS  i  on  non 

PERIODICALS  1  400  t. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy /Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Biological/Medical  Science 


Chemistry 


Earth  Science/Oceanography 


Electronics /Electrical  Engineer  in 


Energy  Conversion (non-propulsive) 


Materials 


Mathematical  Sciences 


Mech.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Nuclear  Science/Technology 


Ordnance 


Physics 


Yopulsion/  Fuels 


Space  Technology 


REPORTS,  Unci.  2 BO.  00 Q 
REPORTS,  Class. _ 


Books 


Unci.  Class. 


COLLECTION  OF  THE 

NAVAL  RADIOBIOLOGICAL  DEFENSE  LABORATORY  LIBRARY 
SAN  FRANCISCO,  CALIFORNIA 


BOOKS  _  REPORTS..  Unci. 

PERIODICALS  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reoorts 

Unci. 

Class. 

Aeronautics 

3 

Agriculture 

3 

Astronomy /  Astrophysics 

2 

Atmospheric  Sciences 

2 

Behavioral/Social  Science 

3 

Biological ''Medical  Science 

1 

Chemistry 

1 

Ii^ rth  Science  / Occ snog r*ci pl*y 

o 

Electronics/ Electrical  Engineering 

3 

Energy  Conversion  (non-propul si ve) 

M  ate  rials 

3 

Mathematical  Sciences 

2 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

3 

Methods  and  Equipment 

Military  Sciences 

2 

Missile  Technology 

3 

Navigation,  Comm.  ,  Detection/ 
Count  ormeasures 

1 

N  u  c  1  e  a  r  Sc  i  e n c e  /  T  e  c hnol  o gy 

1 

Ordnance 

Physics 

1 

Propulsion  /  Fuels 

3 

Space  Technology 

3 

COLLECTION  OF  THE 

U.  S.  NAVAL  POSTGRADUATE  SCHOOL  LIBRARY 
MONTEREY,  CALIFORNIA 


BOOKS  \  i  4  non _  REPORTS,  Unci.  _ _ 1  ftp,  QQO 

PERIODICALS  9  4nn  REPORTS,  Class.  ftV  qqq 


COSATJ  SUBJECT  CATEGORIES 

(A 

■3 

RH 

IHRSal  wm 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

O 

o 

*fH 

u 

<D 

A 

Unci. 

Class. 

Aeronautics 

1 

1 

1 

1 

Agriculture 

3 

3 

3 

3 

Astronomy /Astrophysics 

2 

2 

2 

2 

Atmospheric  Sciences 

2 

2 

2 

2 

Behavioral/Social  Science 

1 

1 

1 

1 

Biological/Medical  Science 

2 

2 

2 

2 

Chemistry 

1 

1 

1 

1 

Earth  Science /Oceanography 

1 

1 

1 

1 

Electronics/ Electrical  Engineering 

1 

1 

1 

1 

Energy  Conversion (non-prcpulsive) 

1 

1 

1 

1 

Materials 

1 

1 

1 

1 

Mathematical  Sciences 

1 

1 

- 

1 

1 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

1 

1 

1 

1 

Methods  and  Equipment 

i 

1 

1 

1 

Military  Sciences 

1 

1 

l 

1 

Miss  le  Technology 

1 

1 

1 

1 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

1 

1 

1 

■DB 

Nuclear  Science  /Technology 

1 

1 

1 

55 

Ordnance 

1 

1 

1 

Physics 

1 

] 

1 

i 

Pi  opulsion/ Fuels 

1 

1 

1 

i 

Space  Technology 

1 

i 

1 

1 

i 

COLLECTION  OF  THE 

U.  S.  NAVAL  PERSONNEL  RESEARCH  ACTIVITY 
TECHNICAL  LIBRARY 
SAN  DIEGO,  CALIFORNIA 


BOOKS _ REPORTS,  Unci. 

PERIODICALS  _  REPORTS,  Class. 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Reports 

Unci. 

Class. 

Aeronautics 

3 

3 

Agriculture 

Astronomy  /Astrophysics 

Atmospheric  Sciences 

Behavioral/Social  Science 

1 

1 

1 

Biological/Medical  Science 

3 

3 

Chemistry 

Earth  Science /Oceanography 

o 

O 

Electronics  / Electrical  Enginee ring 

Q 

3 

Energy  Conversion  (non-propulsive) 

Materials 

Mathematical  Sciences 

1 

2 

2 

- 

Mcch.,  Indus.,  Civil  &  Marine  Eng. 

Methods  and  Equipment 

3 

Military  Sciences 

2 

1 

Missile  Technology 

3 

Navigation,  Comm.  ,  Detection/ 
Countermeasures 

o 

O 

1 

Nuclear  Sc ien ee  / T e c! mol  ogy 

3 

3 

Ordnance 

Physics 

Propulsion /Fuels 

Space  Technology 

3 

COLLECTION  OF  T11L 
U.  S.  NAVAL  ORDNANCE  TEST  STATION 
TECHNICAL  INFORMATION  DEPARTMENT 
CHINA  LAKE,  CALIFORNIA 


BOOKS  _ 

PERIODICALS  _ 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


REPORTS,  Unci. 
REPORTS,  Class. 


Astronomy  /  Astrophysics 

3 

3 

3 

3 

Atmospheric  Sciences 

3 

3 

3 

3 

Behavioral /Social  Science 

2 

2 

2 

2 

Biological/Medical  Science 


Chemistry 

1 

1 

1 

1 

Earth  Science  /Oceanography 

2 

2 

2 

2 

Electronics/  Electrical  Engineering 

1 

1 

1 

1 

Books 


Energy  Conversion  (non-propul  si  ve) 


Materials 


Mathematical  Sciences 


Merh.,  Indus.,  Civil  &  Marine  Eng. 


Methods  and  Equipment 


Military  Sciences 


Missile  Technology 


Ordnance 


Physics 


P i  opui  s ion /  Fuels 


Space  'i  eehnology 


COLLECTION  OF  THE 
NAVAL  ORDNANCE  LABORATORY 
TECHNICAL  LIBRARY 
WHITE  OAK,  MARYLAND 


BOOKS  33  non 

pe RIO DiC ft LS  8.  800 


REPORTS, 

REPORTS, 


Unci. 
Class- 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  -  Middle  Aspect 

3  -  Smallest  Aspect 

Books 

Periodicals 

Technical 

Rcnorts 

Unci. 

Class. 

Aeronautics 

o 

fj 

3 

3 

3 

Agriculture 

A  st  ronomy  /  A  st  rophysi  cs 

3 

Atmospheric  Sciences 

3 

3 

3 

Behaviorai/Social  Science 

Biologicat/Medicnl  Science 

Chemistry 

1 

1 

3 

1 

Earth  Science /Oceanography 

3 

3 

3 

3 

Electronics/  Electrical  Engineering 

1 

1 

■ 

2 

Energy  Conversion { non-propul si ve) 

mm 

Materials 

2 

2 

2 

2 

Mathematical  Sciences 

1 

2 

3 

• 

Mech.,  Indus.,  Civil  &  Marine  Eng. 

3 

3 

Methods  and  Equipment 

2 

2 

Military  Sciences 

2 

3 

3 

Missile  Technology 

3 

2 

1 

Navigation,  Comm.  ,  Detection/ 

3 

HMj 

3 

0 

Coumermeasu  res 

Nuclear  Sc i en ce  /  T c  c  1  mu !  ogy 

2 

33 

3 

o 

O 

Ordnance 

3 

3 

1 

\ 

Physics 

1 

i 

2 

i 

Propulsion/  Fuels 

3 

Space  Technology 

3 

3 

3 

3 

COLLECTION  OP  THE 
U.  S.  NAVAL  ORDNANCE  LABORATORY  LIBRARY 
CORONA,  CALTPORNrA 


BOOKS 

PERIODICALS 


COS  ATI  SUBJECT  CATEGORIES 

1  -  Largest  Aspect 

2  *  Middle  Aspect 

3  -  Smallest  Aspect 


Aeronautics 


Agriculture 


Astronomy/ Astrophysics 


Atmospheric  Sciences 


Behavioral/Social  Science 


Bioiogical/Medieal  Science 


Chemistry 


Earth  Science/Oceanography 


I  Electronics  /  Electrical  Eng)  nee  t  m, 


Energy  Conversion  ( non-propul  si  ve) 


Materials 


Mathematical  Sciences 
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file  organization  problems  encountered  :'n  the  first-generation  mod¬ 
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r»*l)  ii'iv  »  *.  •  ?t . ' 1 1  hi  t|«n 

H.t  'OS'lkA'  I  f  »R  <  ‘.RAN  I  N’tAllllrV  M  Itppropnwp.  t'nit't 

•  t».-  -f|*lt.  At  If  tttm.l.fi  1.1  lht<  .  ”t*l».M  »  “t  iimlct  whirl* 

•II*'  «»|»<tt  Wllltflb 

•**  h  .  a  a#  pknirrr  numcipp-  i  «•***  o.  .pi»”pr«*t* 

iit.ir.  dr;>nr|iii<*ni  nlcnfthr nit«*n.  <»»•*•  ft  i**  I  tt»ttt»l»**r . 
»..,•»  .io.  t  numln-t  nv«t.*m  niitnl’Mfl.  *««*!»  t*  »■'!  *•»  **»•  . 

oM|l.l\A  |fip*n  RF.PORT  NUMOKR'^i  r»ii»-r  tin- «ffi- 
.  .  •*  »  .*1  f» v  ultiflt  lit*  il.’riitt.rnt  Afttl  I.**  t*l'*nt  ifirH 

i.  !  »»•*  ^li-i!  1-4  tNo  “ri^m.'it  tug  lit  Ii'  it|.  I  It**  nt*i'il»t*r  ttnt*t 

■  -  ...  •  ■  i  .  t.  l-  tl. 

•  III  I-  M  I  ’  »|/  I  SI  MIII  M  V.  ff  t h#-  t**|.,v.  Un%  ItP^n 
-I  i  ..«»  ii..-  (i-jti  ft  ••■imlinr..  •  t  t  i  #1*.  ''iirfinnii't 

•  *  .  r*..-  r  •  ilin  nntfi  llttn  IHtlttK#***  •; 

!  *.  U  All  M'lliil  I  IMIIAIION  NOIlOf!  rn»ft  .»nv  It"*- 
.*  .  I  .Il’.Nfflllft^t.  *1  I  tl^  f  f*f»  .fl .  ’•hfl  •h^H 


ltn|»n«it*«l  l«\  nm  unit  •  la«stli.  nli>»tt.  <i*.iii|-  .tiiiifl»f<l  «t.t|pn<#nl« 
mil  h 

1  |>  "l^mlilin/l  ipqtifMrt';  t*-.tv  nliUm  •  ”|.ifn  -»|  Iht*- 
rt’pnrl  l*”ttt  |lp< 

I  ,*»  **F»»rr»y!it  nnm>iin.  MtMftii  .mil  iIis’.«**i.m*  •* t»*tt  t|»tv 
iop..n  |«v  l»D^ *  t*'-  tf.i  .ml It- >n  i'it.  " 

i  !♦  "It.  S  iJmwtwrm  n^iii-ii’ii  »i«.#v  •  **|*t»*’i  -.f 

r«i*.*r»  «lir«*i  ilv  lt*”»i  |»|h  .  f»ii»«-i  *|n.«l iitt>. I 

iiipih  *»ltit!l  rt*r|i»^’*l  thrmi^l. 


i  |.  "II  S  «ttlll.tt\  H(fi'in  ms  itiit\  >>ltl  it  I  Ii  i  *»|itf*«.  «i|  llti« 

ilttri  Ilv  lt**tt»  r>|tr.  ( It  lift  t|tin|ffi«.<l  iiifii 

’.Itlll!  tfl|Hi*«l  t  III  -  •  .’f’ll 


•‘•i  "AM  f|t*li  iltitli.  n  I  tjtt«  irpnii  *«i  t  ’.Mtt-.tli’.l.  <.)ti»l 
ifl»‘*l  HI*  »i  :.-t*  t.  il |  im|im.«1  tlit-.ii|>l. 


j  ||  1li».  tf|».  »l  li.fi  t  •  it  m  i.  |.<  till*  OHi  r  |  |f«  HtMt.lt 

j  Sitwl.f  .  I »i  |.  «t infill  -.t  •  •<*•••  i ««*.  I.  i  t.  *|»f  |»n|tlt.  ,  null 

,  .  i*.  tin*;  in.  i  ,«tt>l  »*t»t«t  il'*  |*t»*  •*.  tl  Ini-  wii. 

'  It  M  l'PM  MI-NIAMt  Vt||  ‘;  Hsf  l-.t  . .  f*|.UtiA 

j  tin;  -  'll'*.. 

'  I*.  SlMiNSOklNi.  Mil  I  I  AMY  A*  IIV*  I  V  I- nt.-t  t  hr*  n»».r  if 

I  t|»*.  ’I'l’Mt t  it’f  ntMl  t*i»’i f »  I  illim  in  I  iilf.r ntnf v  <p'’ti«n.-inn 
i*i#'  f  »i  t  lu-  ifinnti  It  Mint  »lf  vf1n|>*in,»il.  |n«  ltt*lf  nr1<ltns. 

j  1  l  AHSl'piVT:  Pi»i**r  .vt  tthAlfn*  •  rivui^  m  lirn-l  Mini  Im«  t*ml 
». M-iti’«;*t v  ><|  tlif  tint  ttmoiil  tntlif mi v<*  t»l  tin-  r*'|'Mtt.  t'Vfti  tlioiiitli 
t*  ii'.iy  nil"  ttppfiif  fNftvhftf  in  llif  l*<«*lv  "I  Mr  tf<  hcnr«1  rr 
|i..tt  If  .iiMili’.nf  I  <|i«i  »•  is  tf*|*iti»»ft.  ii  .  ..t.t  imiMt  •  •».  *  Jiff  I  ihnll 

.«tt.i»  lif«| 

I*  ii  ht|>hiv  rffAiri»l’t»  tluit  tlif  ■h’lltMi  I  »»f  .  it  rf|i”M« 

In*  mn  iMHAiftfil  F!»rh  fvrtra k’tmMi  <«f  lltn  nhilrtn  t  ihnll  rml  with 
mm  tm|ti  Alt*.tt  t.f  !hf  miltlHrv  «f«-iirtlv  i  ImhIh  ntton  •*!  in 
I  ’Ii'mMihi  in  thf  |’Arni;tA|>li  trptf*.  nfftl  n<  t  1  ^i  is  >r  .  -t  *»'t 

Thi’ti  t«*  »»*»  ltmii*ti.»n  .’t»  tin*  trngih  “I  Mm  Mt.sit*  *  l|..w 

bsim  •!»<•  Mtk'|.’.i|P(l  IfttfCtli  n  fr.’tti  |  Aft  t'«  ))*>  wortti 

I  I  KF.V  Wf  »RDAr  Kfy  «i"Hi  hip  t**i  hnii-nltv  t*i<  Ai*tnitfiil  t^rmw 
■»t  uh-’ri  pliiHir",  Mutl  i  liAtm  tfn*f  a  Mint  n>av  1««*  'nH  m 

hi.|i  i  fitlftf’i  f.«t  t  At?  n,.ing  tlif  tr|»*’H  Krv  ••  "tiU  mi|it  hr 
•mli..  t«.f|  ",•*  ill n t  tin  ir.-iintv  •  iMnfn  nMnn  in  tt-f|M«tf>l  lilmlt- 
fmri.  ii|i  ti  mh  t*t|iitptnf n<  Mi..r1rl  t|r*’.i|»nH(i.»ii.  itttil#*  nA*ti**  milifAty 
i  i  ‘»*tr  iiMtnr.  gi*o|{iitf»li|i  tm  nit*. 'I.  mih  I*  hi  hry 

Hut  wt  It  In*  f-  ll-'Wfit  tiy  ah  ttult.  ntinn  t.f  ti  tint,  a  I  run 
•  '*'•  Tti**  As**ti»rt**irt»f  ..f  Iniln  tulr*--  anti  wi'iyliK  in 
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Central  Information  Reference  and  Control  (CIRC)  is  used  at 
the  Foreign  Technology  Division  (FTD)  to  provide  computer -con¬ 
trolled  dissemination,  production  of  accessions  lists,  selective 
listings,  and  retrospective  searches  of  a  data  base  of  foreign  tech¬ 
nical  documents  and  publications,  CIRC  is  a  large-scale,  semi¬ 
automatic  system  designed  and  implemented  through  the  combined 
efforts  of  FTD,  the  System  Development  Corporation,  and  other 
DoD  agencies.  The  system  is  expected  to  provide  improved  service 
to  the  user;  literature  searches  are  faster  and  much  more  compre¬ 
hensive  than  they  were  before. 
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instructions 


1  Ol'l-  .IWriNO  V  I  f\  1 1  V  l;nfrr  the  namf  nmi  >i/l«hrss 
.«  #|**«  t  ■*,  .  »:»  «nt**t\  *»C  Dr 

.  ir.  11%  r  »V  «  ..n*. •*«!  s.*t*  ■•if  -r.itt-  author*  »•  S'ling 

•  1 1*|  •»» . 

•,  fit  1‘OI.M  MCMR||>  «  f  AS«:if  |r  A  I  ION  f  ntm  tit*  •*%*•’ 
,IJ  *.»•«  -rif\  *  I  («i  .*(  |h«*  In-In  -•<*  wiifthft 

**|.V«  irt  i*-f  f»..i  •  "  i»-  m«  lti<f**l.  M  nb in/  i*:  t»*  t»*  ♦»*  t«  *  "t'l 
•  •  .  with  .»|i|  »  |  *•  it*-  •»  /•>! 

»  « ;f  oil'  \  t. i-i,i.  n  i|><«  y.i  lint;  •  •*  iDeit  in  |i--n  l»i 

»*•.  Int  A  »#»•*,  1i»  .itfl  Atm«*«|  |  -it.  «•*  lnilnitfi.il  M.inniii.  !■  iilil 
•  «,.  (M.  .  |  ,  it* -I  *  AN-  •  I*  *•  «t  |  '**  .•♦•!*  Mi.««  -i|'l|"ml 


li'M’olil  Mill 

•  |»«l  il  ll-1  I  ' 

l  1-  I'.  •Mf*|*tl>l  • 

*1  ••  »-*l.  It 

-  •  I . ’t  I  !l  • 


(••#•.1  f..i  1. 1  iij  ♦•»•!  t t  .is  .tiith-if 

f*  nt  *»f  till  .  .1-  irp**t»  fill*  irt  nil 

*  in  .til  I  :•*»•«.  •»|*#.»i|»l  h*  him  !«ss»fi#-il. 

In*  st  lfi  ifH  *AiilwMit  <  |.<«nili«  n- 
■  li*  .«•  i- •••  in  .ill  i  np  t.*Js  tit  parnnthesi  i 


imposrH  l«v  sri  nril\  « lasnifii  Iitl*»ii,  using  stanffar*!  sl.ilrnirnis 

mn  It  >i*' 

(I)  ird  rpqiii,Hii,ri  n*.*v  nbtnm  •  *h*i»*m  ■  •!  this 

rnjiitft  f r«*»«t  1>DI 

i/i  hF'»imkii  nniif»u»*  t-nifttl  .mil  «hsr.*n*M»  i*»**n  «»l  linn 
♦  rp**ft  l»V  |ID<’  m  »i»'l  .iilfli-'fi  ril.” 

i  II  "I*.  S  fintarttmeill  H^rhrlii*  ni.»y  ••M  ull  I  **J1|P«4  <|| 

this  f*p*»?l  *!ifn«llv  fnim  1>|M  .  f  ♦»»*«•*  •  pial  i|  •  ♦•■!  DIM' 
iisois  shall  i #*I|I|*H?  through 


"Il  S  iinlii.tiv  agem  n-s  »t*nv  •  •Main  mptrs  »»|  lint 
report  Mtfci  lit  lr»'»ti  PliO.  Ot|»rr  nunlilni!  users 
shall  impiest  tl«t>-*i|*ii 


.  . . I  ?l  •  ti,  III-  oil 

Ml*  i  |/U'  III  *.»  *  I  I  *  l 


"All  «hsfnl*tii»- 

»l|«*i|  HIM  «|  t*  |- 


I  this  rrpnri  i«  i  •  *til  r<  *  1 1  •**!.  f,kial 
••ill  M-»|i»**«;l  lltf*U|*l 


*.»  t  I  I*.  II  .  <1  *| .» .  ;Mr**«  ,  enter  lit*  t  Vp*  I'l 
,  «n*.-.*i'.«rt.  .*mwmI.  *»f  final* 
l  ••*“.  -vl»  ii  .*  •»!•••«  it*.  r*p  -*ltng  i>i-ii-mI  r- 


A*'l  l|OM-s<  I  *t»t  ill*  n.im*cri  .-I  .«•«*!.  -r*s)  as  sh**\\»»  mt 

.*  i.«  *»(*•  up  .f».  r»t*.»  •  h^i  nn'iH*.  i»f‘.i  tMit  *.  i*n«iiii*»  tinititi. 

It  -|||».H\.  sli.1*  I.in«  ;*n  I  fnat*  h  nl  s*r*  t*  ••  I  hr  Iiarnr  **l 
if,*.  |  ))•,.  i|.  if  .  -Mint  -•  .in  ,tf.*.*»l*ii  r  **«»nm.it*»i  *  *-«|'i»irn*r»tt. 

i.  Vi  I’t  IV  |  |>\l  *  I*  rtf **«  ih*  iI.im*  »».*  » *|»nri  an  H.tv. 

,  »»  ,#•  it.  I*,  .nih,  \*;tr.  II  ii.iip  »»t.m  •■♦•*  'Ih»*  f»fi|»rar^ 

!■  «*ip.>pt.  .  In*  **f  |iiit*l»-  *«f«*itt. 

’  ,  |II|  M  KlfVIH  II  or*  I *Ar. I  S  I’ll#*  f •*» itl  p;t/r  «  tiiitif 

.  t  M  vi  n-  »*■■.•!  ^•.«|’tn^^»M»n  »i»«h-*»*|h»*«.  t.  *. ,  mlnr  M** 

h  ••  •  •  .i  ;•.!**. •*:  .  n ii»ni(»  uti'-ri* -it  i.'n. 

~t  M  Midi;  111  ItM  I-  lf|*NI*l  V  l-mri  the  *■  ♦  *■  nu'i'I'W  fl 
f*»*  r  »•*•  *  *i  I  -t-  1  Ml  ill*  I 

h.,  »  nS'fMAf  I  OM  filMNI  SI'MIU-T:  If  ;ippf npriMtr.  rn»*f 
•»»*•  4|>|-:n  al'V  mi**.!.* »  Mu-  .'•*!«»  in  »  **r  pfim»  nrnlrr  whir  It 

•  li*  nc-m  -A-a«  it* iftmt. 

*» *•  *i  .  V  fl  t  I’ktiirrr  NMMOFP  I  n<*r  M  .  in  f-'ftnitlr 

lii.iiv  fi***.»M M.rnt  i«l*ittllt»*.'itn»n,  *.11*  ••  i  t  -**  t  nMtnI'nr, 

•4  -• ;  t  *i*» «  minihn.  t»iiii*m  miwl'i'f..  hwi  t«  •••  I  *r .  rtr. 

<t|?lf.|\A  IfIR'S  WKI*OW  r  NIIMflKR*s».  f*»,f r+  ih«*  nffi* 

■  I  -rj*  *1  n-ii-l  n  fit  A'llir It  lit*  il*»*u»tir»1f  -VtM  I**  flnitl  ifiril 
«*  i  ,.»•  .ii*  -'  |-\  ti.*  *«rtKtn.’«t iiir  im  iiviit.  I  Itl t  iM*i*ifi«’f  «tit«f 


.  *||(l  |.  I*  f  I  «t|.*f  Ni'MIll-RiS*  If  i hr  f*|*nrt  t»rt«  l»mt 
,  |  .-IV  f»|t.  r*  !'»|1|«||«1  ’••lliiM  /  t  I  hi  nrftfHinfnf 

.  f  •  »  ,1  «<t  onirr  » h: i  rmniVrri*:-. 

M  All  Al’ll  11  V  I.IWI1AIION  NfV||(  »  S  .If»v  If'*'* 

,  f,  i  ,»in.  •  t nt.* i  i**n  Hip  mp  i»t,  **fh*f  than  tlmar 


Il  ih*-  ni'-  it  It. in  ».***.  f  ••Mti«.lt*«l  I.*  ihr  f  *ff».  *  ..f  T**i  hitir  nl 
IVf>.nliii«»hl  •  ••  i*,«  i»*.  #•  •  i  **  *h»*  |*iihl  .  mill* 

•  *•»  tin-.  I.*.  *  mil*  t  »!«••  i-M.  v.  if  known. 

II.  -il'I'I’I.IMI-  N  |  AID  V»ll-S  Ho-  |.,t  .i.MhimmuI  *v,.Unlt 
».**  ;  •; 

1*.  Sl'ONSffVINt,  Mill  I  AVV  ACTIVITY:  I*  nl  .*«  I  hr  namr  *»f 
•|.**  »li««^Mn*rntMl  |*n»ir*  I  *»flirr  n«  lnlt*»fatMfv  tpnnminnn 
mp*  /  I  In-  rrtftin  Ii  mt*l  i|*vrt*»pfnrnf.  Ini  In*!**  »H<lf***». 

1  I  AMS  TRACT:  Fnirr  nn  nhtiwi  I  giving  »  Imrl  mt*l  Im<  Imm! 

«  imimatv  "I  ih*  «lm  tiinrnf  inifii-ativ*  of  fin*  r*pnn,  f-vnn  fttongh 
i*  t*> i*v  ttlnn  npp*»nr  rN*wh*t*  in  fhr  l»**Hv  "I  M«-  t*i  hnn-al  rr 
p**it  If  .ii|«|iti*>nf>l  «p»i  t*s  t*»|iMi*if.  . .  *-h**i  of.ptll 

t»*  *i Mm  |i*t| 

It  it  htghlv  <I#*mim1>1*  llt«l  lit*  nhntuti  I  »f  *  latsifi*  H  r*p*»rt^ 
ntif  Uetilii'fl  F»rh  pnmKMpli  «»l  fit*  nh^lrm  I  thiiM  *ntl  with 
*«n  nii|u  nt«i»n  #»|  tlir  militHty  «rrnrtfv  rln^«tfi«  ttimn  --I  th*  m 
f .•tm.'ittmt  tti  fh*  paragraph.  rrpr»*arnt*H  Nt  iTti  ft.  *f-  **r  if'l 

Thfti  is  nn  limitation  <>n  th*  length  i*|  Ih*  alwrta  •  ll**w 
*t**r.  lit*  tiij»pi-tti>i|  |*ngth  is  from  I  AO  |n  7^*.  w-Ht 

I  t  KF.Y  WORDS:  K*v  w«rHs  at r  f*ihnii*allv  'n*-»nif>glul  farm* 

•  I  *;h-*rt  pltfasrs  that  t  harm  ten?*  a  irjmrl  ar*|  n.av  I**  -mmi  as 
in*|»-v  r»itri*s  f‘»r  <  ata|nging  tlm  f*pmf  Krv  w»r»ts  tans*  In* 

•ml***  ini  sn  that  nn  smirtty  *  lassifn  a  I  inn  is  »><|inrr*l  lilrnti- 
fims,  sii<  Ii  as  mpjipm*rit  m->H*t  rf*signiiii«in.  »tn«l*  nam*  military 
pr i*l*i  t  i  «»#tr  namr.  g***grapln«  |«M  nti**n.  nia\  1-«*  nsrif  as  krv 
v.'**rrfs  Ini »  will  Ii*  fo|l»»wr»l  fiy  an  tmln  altnn  *|  t**  lint*  a  I  ron 
f*vi  T>»*  ass»gn»*i*n»  **f  links.  mf*s  ami  ai-ighi*  is  '*ptmnal 
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The  Technical  Information  Division  of  the  U.  S.  Army 
Biological  Laboratories  has  three  mechanized  programs: 

Selective  Dissemination  of  Information  (SDI),  Serials  Processing 
System,  and  Retrospective  Search  File.  The  SDI  Program  uses 
magnetic  tapes  from  the  National  Library  of  Medicine  to  generate 
monthly  lists  of  journals  and  monographs  that  match  the  interest 
profiles  of  participating  scientists  The  Serials  Processing 
System  provides  a  list  of  the  journal  holdings  for  periodical  con¬ 
trol.  The  Retrospective  Search  File  of  about  8,  000  document 
records  is  used  for  bibliographic  searches,  for  inventory  control, 
and  to  produce  book  catalogs  and  accession  lists.  Input  to  this 
file  is  confined  to  Fort  Detrick  and  contractor  reports.  All  three 
program  systems  are  run  on  the  UNIVAC  SS-II  computer.  A  new 
unit  record,  comparable  to  DDC's  record,  m  planned  for  the 
Retrospective  Search  File.  The  SDI  Program  is  expected  to  grow 
to  about  350  participants,  and  information  from  Biological 
Abstracts  and  similar  publications  will  be  added  to  the  input  cita¬ 
tion  files. 
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The  mechanized  system  used  in  the  Technical  Library  at  the 
Bureau  of  Ships  (BUSHIPS)  is  called  the  SHips  Analysis  and 
Retrieval  Project  (SHARP),  SHARP  is  a  computer-oriented 
information  storage  and  retrieval  system  developed  to  resolve 
some  of  the  problems  inherent  in  the  handling,  storage  and 
retrieval  of  scientific  and  technical  literature  at  the  BUSHIPS 
Technical  Library.  The  IBM  7090  computer  was  used  during 
the  development  and  early  operational  stages  of  the  SHARP  system, 
conversion  to  the  Livermore  Atomic  Research  Computer  (LARC) 
at  David  Taylor  Model  Basin  has  been  completed.  The  computer 
is  being  used  to  automate  bibliographic  searches;  subject  matter 
searches;  coordinated  searches;  issuance  of  library  catalog  cards 
and  accessions  bulletins;  control  of  periodicals  and  journals;  and 
other  aspects  under  development,  such  as  complete  automatic 
generic  computer  searching,  automatic  posting  of  descriptive  terms 
by  the  computer  in  the  indexing  procedure,  and  user  interest 
registers.  Both  the  Libi  try  and  the  users  appear  to  be  satisfied 
with  the  results  of  the  system  programs  that  are  operational. 

*  Bureau  of  Ships  is  now  known  as  Ship's  Systems  Command, 


DD  r?R“.  1473 


VHru:itv  ChisMiirjilion 


*F »  WOODS 


Digital  Computers 
Libraries 

Information  Retrieval 
Bibliographies 


not*  I  wv 


_ UN K  • 

Rei  |  |  *  « 


LINK  C_ 
not  »■  J  m 


INSTWIMTJONS 

fr t«f  the  mime  l»rn|  ;tfMf04«; 

.  1:1  .ntoc.  !)**;» in tnu'iii  *»f  IV 


i  v  nvn  v 

I  I  In*  Ciltl  -  Ol'.H  I 

Iivil%  .It  •••*».  I  >-f  |*.»M| /  ill  •' 

■  lt«*  i •>!  . 

in  I*# mi  '.M'liwn  *  I  AS«:n  It  Ai't^N 

.  •  ^**(  .j»m\  .  lit t« •  ti  *»f  the  r**p**it,  .*to  wltfllin 

•  in  tel  l‘viM  tr  in.  I  mini.  Moving  i»  to  l.r  <n 


I 


«*i«r«l 


ill* 


t'l  ' 


»  .t* 


'«•  l>Ml\  I#  yiil 


impo‘u,*l  1»v  4e«  urity 

4IU  h  i»n- 


f  l> 

« /> 


In4«tifi>  lit |<*M.  iiHiitf  Htmtrterrf  4l*ilenietn « 
f  Ibis 


»pt  ll'l  A  ■  if  •  «•* ■ .it  I «  i|nW.a.|‘M  <l|lg  I*.  tllO.I  in  *<"!>  ft» 

i«  «  l»»  .ml  Armo.l  lull  Itiilunt*  ‘il  Ma'iii.il.  1  i<'*t 

i  ,  ;  * . . «•  <1  .  *  AL'«  »•. !•••»  .ll’l  1*»  .♦!•!*  'ilimv  Hm<  m|*I|"«»i 


ii  1 1  lie  ti»  ■  *  •  •  *i 

.  .1 

!•’  M  **  I  till! 

.*••1  <1  It'MlH  .  I  * 

I  ||  I-  >*Mli|al‘ll  •  '• 

..  •  «|.  I  .• 

.  *  . . .  0  »l 


-I  ». 


-M 


m*i«|  I  .mill  •• 


Fitter  . . . |*i f| irjiMii  tn Ip  »»i  nil 

l.  i  Ml  ill I  t  nlHMiltt  ho  MM*  lH44lf|f-ll. 

.mtt*.f  l.o  «i**lf,i  tod  willHMtt  *  «• 

.1..  mi  -ill  *  npit  .ij**  in  |*firotit Itpwin 

»**•  ill**  title. 


reqnoMtet'i  i*..»y  obtain 

rop.tr*  lr**Mi  DPI  ." 

"hitnun  nntioutii  ot»»otil  .toil  •lisni.iiiMMiinn  .<1  (lit* 
tep.nl  l*v  f*fV*  t*i  n»»t  iMtilf.ft  oil.  ** 

"il.  S  f iovpfiiteofU  tigotii'lo*  tiiiiv  "hl.MM  .  ».ptes  ..( 

I  lit  4  r«*|Mirt  flitrt-llv  lr»»n»  IHH  .  fhhei  *|it.if  if  to.l  |»|M 
.i4o»«»  Hint!  I  tof|.to4l  through 


**!•  S  Mnlilf.fl  »|jriM  |os  imiv  *'htrtii»  .npie*  n|  thin 
ropoft  iliroi  tlv  Itrrni  PIK\  Other  rpm|Mi*>*|  it  nor* 
»:lll*M  10.J.I04I  till!  «M*|| 


'*  AM  «li4lt  il**it  t>  1 
1 1  toil  l*|**  II -ll'l* 


I  I|»t4  topoft  1 4  *  **nt  r  •  *1 1 **i I. 
hill  l«'f|M**4l  III*  <  »«l|»l’ 


•I* 


i/ir  ii  i  •»*  *  1 1* 1 


II  "pil«i'f  .  o-.tr*  llto  typo  " 

■  *|ji Mi'tfMMrt,  .iMiiu.il.  mi  fin;*!. 

.  xvl«*  i*  .»  -ipoi  ill*  r»p  »*IM«|»  t«  ti"«l  t 


rl 


It  ill**  i»'|»  it  It. oi  Moo*.  I  *  it  it*  f.lto.l  t*.  tl.o  0|l|.  o  ..f  |**«htil«i»f 

.t.  •••  .  I  ii  ?inont  »  . .  i  •».  I*. i  iim|.‘  t*  tin-  pul'll*  .  Mt.li- 

»-  I h* •:  l*i*  *  .ill. I  out «  I  «!»•  I'M*  o.  it  hro-xvit. 


At!  I  lit  MJ«  <  i 
•!.*■  »..p  Mt. 


I  *1. 
I  »»*  i 

1  tf  MX  t  kltui  |  •««»«* 

,1  ..  tU*.  .. 


i  llm  *i.imo|«:|  "I  i«Mt|i-.|*  4)  A4  4h*\\»l 
I  lust  lift  111**,  fir-. I  1li.no,  OlliMlo  Milt  Mil. 

;*ii  I  In  ill*  It  i.f  4 of  x  »«  o  rilP  tmmo  *»l 

.in  »**  ..i.liito  OM»i»t*.iiM»  i«  |i»i*rio«*iit. 


•;npi'i.i  Mi*  n  \  aw\ 

■  <  -t****. 


'Ill’S-  1 1  40  l-«»  .»*l*||ttm|Ml  r>*|.|  ft  I*  4 


K I  I'Mkl  |lA  I  l-nlor  llto  iln‘o  -f  llio  rO|mrl  »4  flny, 

,  i»  y*  tt,  <>f  «•  .Mill,  your.  ||  t.ii.ro  thiii;  «»*io  .Into  nt>|trRt4 
.*  ■  n-j'  .fl,  •  I.itr  **f  pilhll.  .*l»"tt. 

t  it  M  NtfMIII'l?  nl*  PAtil-S  Tito  t**t Ml  pit|»o  ."Ii.it 

•  ;  !  t  «t  vx  ti.  i*..,fi  |M|'in*)iftn  firiM*oi|uro4.  ».  o..  oiit«*r  tlio 

•  •  ■  •  i*l  alMililf*  Mlf«r.»'4tt"n. 

*.|  Mltl  II  til  WH  t-WKN<‘l  !•  *tf or  tho  *.  *  •'  i.io..l>or  «.| 

.  ft  ...  rx  .  tf-  |  «n  tl.o  | Of* -.ft. 

■  dMkA'  I  f!k  r.lMNI  Nl'MNtfP:  II  iipprnpriAto.  onto* 

•  *:  |  U*  *Mr  tm*t»|.r»  ♦.<  th**  *  mmu.ii  t  or  priirit  untlrr  i*hi«’1» 

M  J.'.rt  VI  xxnttOfU 

** .  \  a*i  pivnircr  NiiMnrp  i  ttio»  n*  ..n ropn»tr 

• -*i  ■  rto;» .irtiriOiM  t.lonti t ir .it inn.  sin  I*  .»•  \ •»  to.  I  nuttihr-f, 

»•/  t  on  nit  i  or  4\4tom  numhorn.  t*o»l»  t  i**lor.  ot*-. 

•  .|,’|t,!NA  rfws  Wr.f'OK  r  NUMHKRfSi  rti»*r  tho  nffi- 

r*  nit*.!  Ot  )>  y  wliiill  «ho  ilorunrm  jwiM  l.o  I'fotil  ifirrl 

....  .!!#■»!  |  \  I  ho  *»r  •■£•«!  >*t  i»Ml  »•*  1 1  tty-  Ili*4  |ti»»*.*»or  tit»t4t 

•  •■*•11..  r*  |-  r|. 

.  I  t»t  I.  i.  i  I  1 1|/  |  Nl ’MflTP* **•  tl  tho  ropor*  hn«  hoPit 

•  [  .t\  .»•.*•  r*-p.  ft  oiotiltor*  » ♦•#tf»*»f|  *b»  ofr4*»i*M*»r 

i  /  »|4n  ontor  tht*-  imnit'Or.  n .. 

S\  AH  A  I’ll  1 1  \  I.IMI  I  A  HON  NO  |  l(  Fn'or  m>  Itm- 

•i  ■.  t  ...Ii*  *  lisxiHiuiMii'-fl  "f  the  fop  .rt  *-thof  than  Ihimoj 


I  I 

»*.f  y 

I.'.  M-MNSTWIN*.  Mil  I  I  AM\  A*  *  |'l  VI  IV  lolor  tlio  omm.o  *f 
thr*  r  I .111  for*  ill  III  ptityo*  I  -iHirf  »ll  I  iiftat*  AtnfV  4Mrt«4«tt|n4  fnlt’ 

M.ft  I  1 1  |  hi-  lonoiiM  Ii  mm*I  «Iovo|m|m»ioii|,  |m«  li»*  1 Mrf.lro4s. 

I  I  AUHTPAl'T.  F.ttlor  nrt  nhnirn.  t  giviny  h  hnof  mm<|  Ih<  t ■  im ! 
Mimi'i.iiV  **l  tho  .I'M  liirtoilt  in. |t. 'At i yo  nf  th<-  fopnM,  *-v**fi  tlo-ugh 
i *  io.iv  f*  1 4. •  ttppofir  o|40xvhoro  in  thr*  h«»dy  **l  tho  t*».  Iinionl  r* 

|m.»i  If  ii|i|ttt*.nfi|  4pA«  o  »«i  rorptlto*!.  it  *  •>..! immmi i--ii  *'h«-ot  nhnll 
»M*  lttl|»  ||0|| 

It  i4  hiplilv  <lo4irnhl»  Hint  tho  thvtiH.  |  **f  <  iMsxifi.-.l  rr|.-.f|i 
l*»*  im*  tJtH4ifioil  F.»r  h  pnrnprnph  **f  t|jo  mKmimii  t  nhnll  "nl  ivmIi 
nit  miiIi*  ntiort  *»f  rho  miltfnrv  t»o**nriiy  .-UmiIh  iii»n  *»l  tho 
l"io«.itf*Hi  mi  tho  pAfngrnph.  ropf04onfOf|  i*4  Ifti  ft.  •*  -  *-r  /f'» 

Thoro  t4  no  iMvifnttnn  lh**  Irngih  ««|  tho  «lntta>  *  ll--w 
oyoi  tho  sii|r|io4fo«l  in  from  HO  m  ;?*.  ivrAt 

I  I  KF.V  WftRDS:  Koy  w«trd4  *ro  to.  httt*’»Uv  mi'aiiinitfiil  irmt 

•t  ,.ti*.ri  phtM4r4  thnt  i  h#tn»  lori^o  n  top»»rt  Mtt*|  mav  l*n  'isoH  at 
•  Mi|.  *  on  If  to**  |or  «-Atn|nfiric  tho  top*»»l  Koy  t**»r.t4  tni|4»  ho 
•«o|o.  »o*|  *i.x  thfit  tin  4o*'ijrilv  •  l444»ft.  «Mr»f»  t4  rotpMto*l  hlonti- 
firM  <•  to  It  is  oipiipmortt  ni'*dol  r|onignnli*>n.  trn*lo  na»n*.  milii«ry 
p»"|0<  t  r-i»r|o  tinmo.  KO**KfHplitr  I*m  nt**>i|.  ttmy  I M4o.|  M4  hoy 
v.*.f*|4  hill  wtll  ho  fri||ovocr|  hy  an  nifli.  atlAn  nf  to*  lint,  al  run 
to-t  Tho  AMMi^nmofif  **f  t j rtlr .  into*  pml  ywf*ighi«  |4  ••|iiimiihI 


Best  Available  Copy 


DOCUMENT  control  DATA  RAt) 


B OOZ  ALLEN  APPLIED  RESEARCH,  INC. 
4733  BeLhesda  Avenue 
Bethesda,  Maryland  20014 


Unc lass t  f  i  od 


Mechanization  Study  of  the  U  S.  Naval  Underwater  Weapons  lie- 
search  and  Engineering  Station  Technical  Library.  Newport.,  ill. 


A  '  i \f  n-.f  •  t  _-f  l- i>t  -t  •*<«»»  A..r*  -«r 

Pinal  Report  cr 


-  c*  i  V  l_  > 


G.  A.  Kershaw,  D.  Crowder,  J.  E.  Davis,  E.  G.  Loaes, 
E.  Merendini,  S.  M.  Thomas 


I  »  nr  nrt  *»  pa  *  P 


September.  1966 
DSA-7- 15489 


914=1 - n 


»  *•  •  I  n  Hi  #  1>  n  •  ,  n  t 

AD  <\ ft 9  997 


irT'MdinOH  H<3l»ci*  Tj  . 


TeneTes 


this  report  directly  from  I). D  C.  Other  qualified  users  shall  re- 
quest.  through:  ,  U.  S.  Naval  Underwater  Weapons  Research  &  Engi- 
neeixng  JaatLOn,_Kewpori.T  .  L-AUfiiUioiit  Central  Stall 

i»  (uf>Pl  fMf.NU^V  Hd’H  •;  tn0HSOOlHn  MU.lt  *»»  V  kf  '  i*  •  »  V 

Defense  Supply  Agency 

N°ne  Defense  Documentation  Center 

Cameron  Station,  Virginia 


At  present,  mechanization  of  the  Libra ry  at  the  Naval  Under¬ 
water  Ordnance  Station  (NUOShUs  limited  to  the  use  of'  a  Flcxo- 
writer  which  prepares  accessions  lists  and  catalog  cards  for  books 
and  reports.  Queries  for  information  concerning  NUOS's  docu¬ 
mented  fields  of  interest  are  handled  by  the  Technical  Information 
Division  which  maintains  a  file  of  all  NUOS  reports  and  lists 
their  reports  by  category  on  EAM  punched  cards.  It  is  anticipated 
that  the  Library  will  expand  rapidly  in  the  future  as  the  result  of 
the  Station's  developing  preeminence  in  the  field  of  underwater 
ordnance  research  Future  plans  call  for  (he  development  of  a 
computer  program  for  the  control  of  classified  documents  and  for 
the  production  of  a  book  catalog. 


The  Station  lias  recently  been  renamed  "U.  S.  Naval  Under 
water  Weapons  Research  and  Engineering  Station". 
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N°ne  Defense  Documental  i  «n  Center 

_ Cameron  station,  Virginia 

'  'Bl  1 

The  Library  at  llio  Naliek  Laboratories  uses  EAM  punched  card 
sorting  techniques  in  circulation  control  and  in  the  generation  of 
master  holdings  lists  of  periodicals  and  journals,  subscription 
re  newal,  binding  lists,  and  a  current  titles  checklist.  The  EAM 
punched  cards  are  also  being  applied  to  a  survey  of  title  usage. 

A  1  le\ownter  tape  is  used  to  produce  catalog  cards.  Also  in 
process  is  the  subject  indexing  of  the  Laboratories’  notebooks  on 
EAM  cards.  Under  the  Army  Technical  Library  Improvement  Study, 

1  Ik  n  i  ,»L  1  i  L  i«<\  *><  •  li  n  e  L.SiTi-.  n»  .-unOfl  i>  m  i  k  n  *  L  4  l  »  t  i  •  i  i>i  «*  i  )  >a(  C  1  \T 

t,  1 1  v  >\i-u  i  vi\  titut  ill  v  iiuo  uuu  »i  ua  Jigntvi  i  ujpttiioiuimt  101  a  pi  i  wi  o  M  i 

studv,  mulching  new  acquisitions  against  user  profiles.  Tins  pro¬ 
gram  wiil  probably  use  the  Laboratories’  CIS  225  computer,  ruiure 
plans  call  for  the  introduction  of  the  Southern  Illinois  University 
system  of  circulation.  Consideration  is  also  being  given  to  the 
introduction  of  a  computer  and  the  I  UNI  870  system  which  will 
greatly  diminish  the  Library's  dependence  on  Natick's  centra! 
computer  section.  Uoaii/.ation  of  these  plans  will  depend  upon  the 
growth  of  the  Library's  responsibilities,  the  addition  of  professionals 
to  the  Library's  staff,  and  available  space  within  the  Library  lor 
the  necessary  equipment. 
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The  Nondestructive  Testing  Information  Center  uses  the 
Termatrex  system  of  coordinate  indexing  to  identify  and  retrieve 
desired  abstract  cards  and  documents  in  their  collection.  The 
system  uses  visual  coincidence  ("peek-a-boo")  term  cards  in  which 
holes  are  drilled  in  specific  locations  to  represent  documents 
possessing  a  particular  term.  Documents  identified  by  a  group 
of  desired  terms  may  be  retrieved  by  superimposing  the  term 
cards  and  observing  the  resulting  coincident  holes.  The  present 
set  of  cards  is  capable  of  handling  up  to  10,  000  documents. 

Expansion  beyond  this  capacity  requires  an  additional  deck  of  term 
cards  that,  must  be  processed  and  searched  separately.  Since  the 
Termatrex  system  is  an  economical,  rapid  retrieval  system  that 
fills  the  Center's  needs,  no  plans  have  been  made  for  the  application 
of  computer  techniques. 
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The  Data  Center  employs  the  IBM  1440  in  the  search  and  retrieval 
of  its  data  files.  The  files  are  maintained  on  EAM  cards  but  are 
to  be  converted  to  disk  during  a  search.  The  Center  formerly 
utilized  the  IBM  101  Statistical  Machine  and  the  IBM  870  Document 
Writing  System.  The  Center  has  data  relating  to  more  than 
1/2  million  material  tests  of  metals  and  plastics.  Use  of  the 
computer  has  permitted  the  Center  to  cope  with  the  increasing 
demand  on  its  services  without  increasing  its  budget  by  the  same 
order  of  magnitude. 
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By  use  of  the  IBM  7094-7044  computer  system,  the 
Technical  Information  Reference  Branch  of  the  Systems  Engineering 
Group  produces  catalog  cards.  Selective  Dissemination  of  Informa¬ 
tion  notification  cards,  and  a  noncumulative  semimonthly  accessions! 
list  with  a  KWIC  index.  The  computer  program  that  produces  these 
outputs  utilizes  information  from  document  unit  records  entered  on 
EAM  punched  cards.  Since  the  introduction  of  mechanized  pro¬ 
cessing,  the  accessions  list  with  KWIC  index  has  been  produced  on 
a  regular  semimonthly  schedule  with  no  increase  in  effort  or  man¬ 
power  on  the  part  of  the  Branch.  Prior  to  mechanization,  the 
Branch  found  it  impossible  to  produce  a  list  for  distribution  even 
on  a  monthly  basis. 


Unci a  s  s i f ied 

Wufllv  ahnn 


DD  1473 


vm  u:ity  UiiS'ihrahnti 


* f  ♦  Nonnt 


Digital  Computers 
Indexes 


rr 


LINK  a 

,  ‘m  r 


LINK  C 

«»at  I  M 


!  I  «!•?«  .IN  A  U\*. 

•t  »!•«»  >«|(«  ...  »  4 

f  4.  I  |V  If  % 

‘It#  »4>|  •»#. 


\*  i  l\  t  I  V  I  ha  iMMif  Aiwl  (KlilfMf; 

HmiIii  t.f  •*■*!»•*».  of  Pf 

*»•  •  «*•  «»!»/. «li  •••*’  t »|fl*  >f  « •  •' 


INSTRHc  ’MON* 

! 


impi'vi  fi  l.\  uriM 

Kiii  h  .in 


1a«>ilii  til  l< >H.  *i*»iii»-  l  n1.f(#r  #ii|« 


•  .  Iff  Nth*  I  * 

4...,  .  r ■  * \  .  !.« 

-  *#•  ii-  l  P  . 

•  I  Willi  «|*|  I 

*  I 


M  "wn  *  r  1*  A  IIOV  I  nirr  ilv  .•1  *H 

r,»li  .-lit.. II  .if  fill  Ill'll!  ..1  r  v.hfthei 

i”  !*•  »n«  Iff  tail.  M  n»ttig  »«•  to  In-  hi  t.  4  »«fi| 

*  "  •  .4.  .  til  V  4.  V  .1 


f  I  » 


<  .’I 


'  M  t  *«»*•  •  » 

.» 

I  I  1 1 1 . 1 

•  |*l  I  it  Il'Ml'l  *.  I  ■  ll» 

II  •  f*  e.lfftt»|*l'll  *(»’« 

I.  .  -.I.  ..  I  lltf  .  |  4 

»  ll  I1'  ‘  *  f  It  ' 

»  !•»*■•  KIN  I  t  *  » 


•  ,»* i. 

ml  \fniMil  f  i 
A  Km  I#  ' 


1*111  Mf  Mu- 
e  Iff  .ill  i  ;«• 
if  ill' ■!  I'**  m 


.  .1*  t 


•  In.*;  !•  *.p.'  ift«*il  tfi  |L'|t  Pi 

•  |f<lil-{tli;tl  M. •*»•». ll.  I  '  »*•» 

J  '  .  1*  |.  »|MA  |lfa*  l|l»|..t,  .1 

1  *-♦'!  I,.  ..||»  1  ,|l|  fllfll  .* 

•••  pl**1**  •««!«•  »tt  till 

.  4.  «liri«*|il  he  'MU  lusnifn  il. 
■I**.  faff  Without  i  .*• 

-ill  t  i»P'*  »|v  in  I'.iMMifliMin 


'  **,Hial  »f  ini  irqui’nii'f, 
report  ln»»ti  ppt 

iintVMini  .•Mi.'tii  .iml  ilmi.ni. 
rrp'iil  |*v  f>l>f*  is  ii*.i  .’iiillf'iM  •Mil.** 

"II.  S  IJni  wntr.rul  ;ynn  |i>v  ti*.i\  .«ht 
tlf»K  fe|«'H  «llf#»i  tlv  from  1 1 1  NT  .  (Itl.i  l 

Mti'fi  hIi.iI  |  injn^nl  through 


.  '.|  i.-«t  «f  lhi<« 


I  I*  I'lff  ••(  1  III  V 


lit  *  "|M#s  -| 

|«i.i|  lift’. I  PJM 


*»  Mt|it.it\  .i|f#tu  i*  s  n.fiv  ••Muni  "I  this 

teff*rt  rl«»eif|\  <»*. in  PIH\  llihn  nnttl i f t #-<l  oners 
•.halt  *  »  tin 


Hi* 


ini.  . 
It 


*•  At.. 


i'll.** 
.*(  V. 


•■  In  |lw  l  vpr  "I 
.i*r"|.f|.  •»»  filial. 

r*  i  •  » 1  »t»|.  |  .••(  «‘iil  i*. 


'*  All  1  It  till  ft" 
l.f'l  !»!»' 


M‘|f  ll  ll.f. 

,  I  *»'|-  It  III. Milt 
If  1  fill* 


I  t  Ilf  K  tepnil  I*. 
•  »  ill  It  IfMMKl  lilt 


r  olflt 


»  .1  ftf*  h*»<|  |.  .  tilt*  oil  I 

**.i  1 1  4-.  i  *:a|t-  ii 

’>  i  in  «■  ilk  if  mu. 


■II t-.t  *>ial 


f  I  f.  hitii  iil 
•  |  *  I  it '  I  f.  .  Mllll 


At* |  m ip.*;, 

•I  I"  *'*•■  »••(!  |» 

ll  •  iltl.ivt . 

tlt».  j ■» t»i.  t|«  il 


I  " 
i  »i» . 


i  it. .  if.tfnW't  I  .«i.*|.  iik>  an  nlciso  on 
•ast  liana*,  f  it  nan  •».  riiiliPe  imti.il. 
...»  I  Iimn  It  of  nrn  i>  #•  |  he  tuim#*  "I 

ilfl  .ft"  ..liltf  f»'»f|tp.ll«»*  •»•  I'llt CM  i'llt. 


II  M1 1*1*1. 1-MI-  N  I  AU>  V»lf*N  II., 


a* t.|| 1 1 •  *ti .it  »'*|f| nn A 


,l.il r  "f  the  r#5»iil  .»*;  il.iv, 

I;  «.f«»  til, lit  "ll#  'tale  IJ'JIt'HlH 


Ml*#  •  "ll'll 

Of. (ft  til# 


•  L  l  ft  IK  |  |»\  a  *  b  Mf.-I  i  tin 

•  *  »*  »i.  ■•  *  •  *».  v«*.ir.  ll 

i,  .  i.f  ri.  *  .  I  it*  "I  j*- if *1  ,.t  . 

U>t  M.  M'MPUMtl  I'Adl  s  ri.c  t  tal 

•  i.-.  il  l  t  *  ■  a  ti  »»■  |  .*ftniittnn  #»i|"«»*k  i. 

<»  4  ,r  ilf|.  -4:  I>r  .Ilftlltl*  |ltl"H*  -t»».  -n. 

'#■  M  MUI  K*  i»l  Ml*  I  |  Ml*  Ml  S  |h»#i  tin.  it.*  i..i"t.#r  «.| 

r**t»  ft'M.  rs  .  *t.*  |  mi  i|.*»  r.^-'.it. 

"  .  *  ftNIKA*  I  OK  t.IMM  Nl'MMKP  It  impropriate.  #nt« 

•  I*.'  <  |  Ii.  al  I#  mi”. f  »  i  "I  . . .  t  .-r  prmt*  mnlrr  »hn  It 

•  i, .  r,  i'..n  wt  an  'OiHi*m 

a  \  <?  /  IMVOll  rr  N’l'Mni-R  I  not  »t  •  *11  i.  pnatr 

/li':*.«ri*t.rfi  nfeiif ih*';ttiMti.  *.**•»  ••  ■«  e<  t  iiiitt>l*«*r. 

»  »  t  mniln  i  <n  vi#m  ini».l>«,tr..  t.i*»l  t>  #i  #ir. 

*  'Mlr.INJA  IOK“;  Mi;r*OM  I  NKMOKR^-  f  ♦  t*f  »Im*  r»ffi- 

ij«  :♦  |.  |»  t  n  t*\  whit'ft  tit#  i|'»rnn  r*;H  tf»!|  I  #  t'l*»tif  ifteif 

•  •  ***•  %  !  I  i  t*-}*  ♦» ir>i>i;it  iiir  it*  (i* 


■  iiv.  I  to k  nii«n*»t*r  nntnt 


•1  IK  I*  I-  I  I 


•  4  it. 

•Ml  S*  Mfll-M  •*• 
■  r •  j.*  r*  •  ••••ilirt  ■ 


i  fiiii'f  th; 

Ml  Mil  I  !  S  I  I  Ml  I  A  I  l*»N  N«>l  If  I  S 

*  .- ■  • .  •  . . .  i  n  *f  *!te  t»*|i  rt 


It  ihr  *#|'i'tt  li.i<  lieen 
•  *#>»»  r  t  i  tfu  in4in/tli't 
innil*f*ri  * 


Fn'o  .my  Itm* 

•  *thrr  than  thusej 


|  .  M-MNSOHIN.,  Mil  II  A#V  A«  IIVII  V  l  n.'ilhriu.,. 

tli«>  «!*•)■  ait lt'eti(i«|  f«ti*tei  t  -tlfire  or  I  iilw«r  Atnr v  n|t'>n«>innK  'p.ti* 
**‘(*  t  * '  *  h*  tf*Kp.it*  I-  Mint  i|#v^lii|i'imil.  Itii  tif  li>  H'Mrrns. 

I  1  AU'ilKAf  T:  Pnt«*r  .in  hMiihi  I  Rtvniv*  a  lm**l  an*|  fai  t'lnl 
'.•t*ti*»*-»»v  "I  tl»f  if *m  ntnettt  ttnltr at t\ t>  of  th«-  rfport.  r* v»*r»  ilfnglf 
I*  C'.'V  ah"  appeal  #U#>vh#f#  in  the  -I  »Im  I#,  hnn  nt  r# 

!**•»•  If  at|.lt»t*  rtpl  «!»••  ••  in  r#*i'iu#il  »  .  .i.tinnati  •»*  '  li##t  chntl 

t.f  .tit. 1 1  h«'«| 

ft  -A  highly  rlrKiratitt  ttntt  the  wh*:ttM<  t  of  .  |ansifi.  «t  r*'|>  'tin 
•*»'  'on  l  isnihfit  Filth  fintApraph  »*f  tltr*  nMtrn*  t  Khali  ei.rl  with 
an  Midi.  an.  n  ..f  the  tnititMrv  «et  nriiy  *  lanttfi.  tttfn  -I  the  t»t 
l  tfi.iti  Hi  mi  the  paragraph  r#pr*in#rii#i|  nn  ltd  <s,  >t  ii*t 

Tlw-r*  in  no  limitation  -  m  tin*  Irngth  of  ilit*  almtta  *  ll  -w 
o»  »  th»  s,t|i|if Kind  length  is  from  |  SO  t*»  «»Hn 

I  I  KF.V  WORDS'  Key  wnfHa  are  tin  hturaltv  mratnngful  tarma 
•r  short  pliraKra  tltal  f  lt#»m  tartan  a  tt-p.iri  met  tf.av  I  "  isod  an 
»  ftiiri**-;  for  tafaloging  ilie  rtpotr  K«*s  ••  -fin  mijs*  ha 
»*lf  ii  »|  in  that  no  n#<  'inty  «  laKKtfu  alum  o  ,*H|i|ti#>|  Irlantt 
fit  #*;  nu>  Ii  as  f*r|iiipm«*itt  rnoifal  rlas ignn t i<tn .  tfjnlp  na*tt**  milifary 
pt.'tai  t  •  Mile  name,  gaogrMphM  hu  Ml«"ti.  may  |»  *i«k #>if  key 
w  '.ftlK  Imt  will  l»a  Ml»wn|  !•>  an  imln  aftntt  of  t«  -  hni*  at  ron 
*r‘v*  Ttf a  ass i gtimatil  >'f  Imlm  mien  ami  w#yh*s  in  -'ptfutial 


Sarimtv  f^lH«5«;tftr<ilio»i 


Best  Available  Copy 


_ Unci  ass  1  f  loci 

Senility  <  l;i*.ts|lCrt!|0»l 


document  control  data  r«.d 


.*•»»  >  («««•!•  *»  ..  t  *»»  *  r  t.  *  i 


13002  ALLEN  APPLIED  RESEARCH,  INC. 
4733  Bethesda  Avenue 
Bethesda,  Mar '/land  2UOl4 


4  rrf.nn*  LI*  E 


Mechanization  Study  of  Hie  U.S.  Army  Ficatinny  Arsenal 
Technical  Library,  Dover,  New  Jersey 


»  A  *llAn-4  |  •.«>•  F  lm>  •|4<»iAll 

G*  A.  Kershaw,  D.  Crowder,  J.  E,  Davis,  E.  G,  Loges 
E.  Merendini,  S.  M.  Thomas 


a  nt  n0  *  *  OUC 

S  ept  ember,  1966 


n«  on 


DSA-7-15489 


914-1  -  1  1 


AD  640  106 


'P  A  v  A  »t  AlWlTY  t  tU»T  A  f  *0N  *iC*  t  *C  C  * 


Distribution  of  this  Document  is  unlimited 


None 


»}  tf'On^n.HG  MitiTAft  v  Ac  *  »vi»  v 

Defense  Supply  Agency 
Defense  Documentation  Center 
Came  ran  S  t  a  1 1 on ,  Virginia 


The  circulation  of  books  and  technical  reports  (both 
classified  and  unclassified)  at  Picatinny  Arsenal's  Library 
is  mechanis  ed  by  the  IBM  7090  and  1401  computers,  producing 
seven  outputs.  At  present,  mechanized  preparation  of  catalog 
cards,  maintenance  of  catalog  authorities,  preparation  of 
bibliographies  and  accessions  lists,  routing  ol  periodicals, 
and  control  of  classified  reports  are  under  development. 
Routing  of  periodicals  should  be  operational  early  in  1966. 

An  SDI  system  is  under  consideration.  Work  measurement 
and  standard  time  data  studies  on  the  efficiency  of  the  system 
indicate  that  the  mechanized  circulation  system  is  much  more 
efficient  than  the  previous  manual  one. 


DD  'TDM.  1473 


Unclass l f i cd 


N»‘cu;i»v  t- 


'  *  1 

icf  »  wn»r*k 

..  —  * „ . 

Digital  Computers 

Electronic  Data  Processing 

Libraries 

IN«J|*HIU*T»ONS 


I.  <  »f*'l»  '.IN A TIN(i  .V  V  |V f  I  V  t*  liter  the  name  and  .»r|»liess 

•  »|  «!>••  *  •ni'.ii  »•#.  i*i  .iMi'i*,  l>npnilfi.ent  of  Pe- 

•  *•*»  »  *»t«  «•»!  /.*•»  ••  Virll-'fl  I •  S*l  1 Up 

die  I.  J  Ml. 

I/I  l  >.||  HNin  *  I  AWII  Jr  A  ||MN  I  tH.  f  i li/*  o\  *•» 

.*!  *.»*,  .  !.»*-<»#».  it i.in  of  ||m*  r.*j  ••»?.  to  ll.  -lr  v/liflllPl 

“I***  ■  in  i<*  I  I*  »t  i **  > r  mi  |»i>lr«i.  M  «*bin/  tr  i«»  l*o  »ti  «  iMiril 
•  .  1*1(1.  *|-|  #  |  I.  ♦  t .  ’  *'•*.  1  ’  I  1 1  V  *  *  ^.'■1  •*•*»•!*#» 

.  *  \.?i  .fi.iti.  .1  v*  ,**.♦  In.,*  i*.  «sfw«  ilieit  in  l^-M  I*i 

».■  ii*«  >  '<  *••  |i*  .ot»l  A*t|.*.|  I  I orlniit i .il  M.inn.it.  I  »•»♦•» 

r'l  -  J  MH  .*  .  •  ,Ak.i  •.»•  *♦  .»*  *.  *|l(|..».  .1 

•  ««l>i»»t*  »i  *  •  •  ‘i  'i*  •**  I  (  *.  1 1*  -oj  •  «•«•!  *•*  -.•11*  I  .««*  oil  ti  n 


«  PH’<»I*I  Mill 

•  JMt.ll  I  ••  1  I  r  I  S  I  *»l 

ll  •  •<  *■  .*1  •1*1*1*11  * » •  1  * 

•  I*  *.  I  ' •  I •  .  I . 

t’ .  Il  ••  »b  f  tl  • 


I'm dm  *  •»  pl»»|e  «ej»o»i  till**  »»*  all 

’••*:  in  »M  i  .i'»».  ho  *  IT**  iMSMlfietl. 

mil  l  |*«*  vote.  tori  ivillU'Hl  «  tassili*  a- 
•  f •  i  «n  .»||  .  ..j':'  »!«.  in  j».vpiiMip<i* 

»h*  t.ilo. 


impntfft  l*v  security  I  la««lln  till'Hl,  using  vtanHaol  uMlpn.^ni* 
mu  h  ni' 

ft*  '’f.iunliliril  requestor*;  ««.»v  obtain  •  .«|mos  of  ihiv 
r**p«»rt  from  l>Pf  .  ‘  ’ 

( /*  ,,|,»'fP»i{ii  nnnHiMi  1-nu‘Mt  .i«t|  ili^criiiiii.it i**n  **l  tins 

ippi'il  l*v  f*r>f‘  i*:  n**i  i(iilli*»r»  nil.** 

•  I.  'Ml.  S  I  in»  Pfinri>'rt  it^riii  ll".  »ti.(%  "hi  *m  *  'I|ijrv  -.| 
this  report  *tire.  lly  »r*m  DIM  .  f»ili»*i  *ju.»l ili»**l  l»lw 
users  n  lull  I  li'qilPil  llirniigh 


'’I*  S  (if oi\  ..gem  ips  nmy  obtain  *  »|nrs  of  this 
report  (|irott|\  from  Pllf*.  Other  qualified  user* 

•  ll.lll  M»l|t|«»cl  t  It*  .  ••>,•}« 


»/ll*l  PI  VII  1 


pnu»»  .  r..  in  I  hr  tvpe  <■! 

«r v .  .••ium.iI,  .*»  final. 

«  •!•.  (*■(••  *1(111,*  j.»*(i**«l  •*. 


A"1  IMk  s,  I '•*»..  d».  n.im*t  '  *  *  .|  .<  .'I  as  sh'HVH 

■  i  »••  »»-j»  »•  I .  ’-isi  nanip,  f  I.  t  'Mr  nt.l'llp  mil iml. 

Ii  -  tin.  .»i.  vU**  i  .**•<*  .-.I  I  hi  in*  h  «l  spin.  I  lie  name  >.f  j 

lit*  j  ,  il  .  d,.o  >.  .in  ..»■  ••Inlr  mi  mi*  .n»i*  (•••|«n»m*rtil. 

I 

»  k  i  p!  Ik  I  |»AI  ■  hnifi  tin*  *li»ln  ■  f  tin*  iPpfifl  an  rf.»v,  I 

*>.  «  i*  y  «t .  *.i  ... .  otilt.  year  If  •!•»■(«•  ih.iti  *’fio  date  appear*  J 

i*  •  .*■(.  ri .  •  ■  •  lm»*  «*f  jmiI.1i*  .tli** n.  ! 

I 

HUAI  M'MItl  IPII'  I'Alil-S  Hie  t  .la!  page  <  mint  | 

•  I.  .*.,  tl  P  «  n.  ii>.  ,|  I'.ti*  t  nnl  i  on  !•?«*«•  •»«!•••••«.  i  *•. .  enter  flu*  j 

•  r  *  >.|(li*n*in|»  (ill* *»f -•»*!•  *n.  . 

'f  \*  Mid  t/  1*1  I/I-  I  1*1/ K  NCI  s  I  Mir»  tin*  •*  •  ,•  IIIIH'I-M  f>l  I 

?r»l«  o  n.  iv  •  I  in  l|*r  li^.'U*.  j 

m  m  *N  |  k,\f  |  f>W  UkANI  Nl'MIlFP:  II  tpropniilf,  pnfw  | 

•»..*  «•;-). 1 1.  ml  lr  hi j*i*I •♦*  **f  du*  .iMtK.il  i  “t  prwm  hihIm  whu  Ii  j 

•It.-  »»i>*.H  <*  .**  ■MiM.'ll.  I 

is  *,  \  p  pi/ftirr r  NUMnn?  i«md* 

'ii  ir  n*  ;*.irtf,i*o»  iilritfiln’aHrin.  s.n  •*  ..*  fi  r*  t  nnn.hrr.  j 

*•:..••*.»  nunil.i-i  sisti*m  mitij.nn,  t.isl  i>  i«  t-rr.  o»,. 

i»i,*ff.i\A  !/*»/•«;  nr.powr  numpfr^i  r  uin  du*  <*f r«- 

•  I  *|  •»  f,  !♦•».*»  t. v  »I|M  ti  tl.r  il'^ini.Piil  ivitl  1*0  i-loiit  if  •  ref 

*•  •  ....  i.  ’  1  i*.«*  .rirfinut  mg  im  |*vit\.  I1»««  ni.**.»»»»r  n*H4l 

•  .  ....  ....  .i  ,  i.  r..nt 

*|  id  1*'  I.)  1  i  *|/ f  N*  MIIPP  If  i*u  fojM.fi  Iia«  t.rrn 

.  .  i  *»•*••  f.  j.t  r*  *».i*.»l»rc  «•■»(/!»  #  I  t  »#»• 

*  .|««  rnii  p  ih"  rmmhpri  '• 

•  *.  AH  tpjlliH  I.IMIIAIIPN  soin  Fn»i*r  aitv  hm- 

•  ,  f  2*»i  .*  *■  i» -»»■**.»»*.•( i  .n  of  t!i^  rrj.  rt  .*lhr(  lh.m  tliuHr 


'*A!J  •Imfiihuti' 

.  f  ••*•(  l»|W  II  *.*!• 


do*  loj-*  |(  |»,i»;  t«r«  * 
ii-  .  P»*|.  ».  Hi.  ml  •  •(  ' 
flo  ■  t.i*  i  .«n<|  »*i*f «  •  » 

.I'lTI.I  MI  MI  Al/N 

•lev. 


i  (|n«  irjmi(  m  I •••nir. *1 1 «*«L  *>ml 
i.  ill 


( •  i# in ».hrtl  (..  du*  <*Mi-  r 

. . .  •*.  uwlr  Mm 

*•  . . .  ilk  ii.«wii. 

V  »||  S  11.;,.  |.„  .oU.I.O, 


I  I  •*.  hnir  at 
I •  nl . 1 1<  .  null* 


I.*.  spMNSfH/|N«.  hill  II  Ai/Y  A*  IIVH  V  I  Mn  (hr  omM.r  .f 

(In*  il^Miinmiiliil  |iiii|P»  t  otfirr  nr  liilNiMinrv  i|.  >ntiMifiK  'p/u' 
i*n%  t  M  (In-  i(*«»rti(»  h  Mini  •lrvrln|Mi»ri*t.  |n,  Im.|,>  Md>lir«s. 

I  I  AIKI  PAf  T:  F.nl*'r  an  jiSum*  i  giving  m  lin.-f  an.f  Im.  Ium| 
•..»«n*ii»iV  "I  dir  tl.H  iirflrni  iiuln  af iv*»  n|  tin-  f«  p«il,  rvrn  (hough 
»  i  .*v  nil'1  HppPilf  rl^rwhrir  m  Ihr  l..»Hv  "I  *lu-  tr»  Imu  al  rr 
!»«•»(  If  niMitionnl  «p*i  «•:  irqidint.  »  t  ••i.tiiiiMli  'h  -hor |  shall 

**o  ;♦((;(«  liril 

ti  is  hiphlv  ilr*ir«l*h  that  ll»r  ah*ttia«  l  *»f  «  ImisiIh  iI  rrjioria 
I.**  mu  1  rko if ir<!  Rar  h  pnraprajih  »*l  tlir  ahatrai  t  shall  rml  with 

ai.  itulii  ation  of  tlir  mildaiv  srrnntv  rlassifu  atmn  of  (hr  m 
I  •fm.iitot*  hi  thr  paragraph,  rrprrsrntr/l  as  iT-^<  r\»  tf  »  MM 

Thn*  is  tin  limitation  *  r»  Mm  Irngth  of  thr  al.slia  »  H"w 
pvi  th«*  sii|»pi*stnl  Irngth  from  1 10  to  wall 

I  1  KF.Y  Wt  *RD^:  Kry  words  me  (rt  hiitf-aUv  i«*'*inng Ini  trrma 
•»  -it*  *ri  phrases  Hint  i  harm  tariff*  a  irporf  hh>I  mav  l>e  'isrd  as 
»n*f»  s  ♦•ntr»rn  for  i  atalngme  thr  irpoif  Kry  .••ir»ts  inusi  hr 
•■e|f.  iei|  %«•  that  tin  ip. ■  tin i v  ■  lassifii  ation  is  fortune. I  Irlrntt- 
tins,  s«i.  h  as  ••ipnprrtrnt  tn*.Hrl  ?|rsignaHo»».  tra.t**  namr  military 
p*.*ir.  i  «  oifr  nnmr.  grographn  loenln.u.  mav  I*-  usr.|  a»j  key 
(’  •rds  hut  wdl  hr  follower!  hy  an  in»|i«-afinn  of  in  hnn  a!  cun 
(••-»f  Tlir  asHignmriil  "f  links,  mien  anri  weigltit  is  •pftrnial 


Srrmtlv  »  la^stliration 


Best  Available  Copy 


_____  Unclasgi  fi ed _ 

Wmjty  ( 

DOCUMFNT  CONI  hoi  DA  T  A  RAf) '  '  *  “ 

1  mii f  i’r ' *  -  *  ■- *  t  '  fir  li-'  l.  nt  «  «»»  >  »■  l>  Am-  ;  i  -  ....  *  .  f 

OQOZ  ALLEN  APPLIED  RESEARCH,  INC.  Unclassified 

4-7  3  3  Uethesda  Avenue  1 '™“ 

DoUiosda,  Maryland  2Q0l4 

t  »rr«%R*  •  »tf 

Mechanization  Study  of  the  Plasties  Technical  Evaluation  Center, 
U.  S.  Army  Picatinny  Arsenal,  Dover,  N.  J. 

4  4f  W'P*  1  .’I  ♦<«.*!  I  ■  -(  Mitrf  iiuliniir  f|«  (at  ■ 

_  Final  Report  of  on-slte  survey _  _ 

*  A  •  ♦  uftim  ■  f  H  \  •  ••a--  tr  9*  •  t  •  nart<  *  i 

0.  A.  Kershaw,  D.  Crowdor,  J.  E.  Davis,  E,  G«  Logos, 
E.  Merendini,  S.  M.  Thomas 

>1  '»  v >«.  »i  ■■  mm  — ■  —  ■■  ■■  —  ■  i  —  i  i  i  i  uy—l  nnn  -  -  i  ■  i  n  ■  1  »■«■"« i1  "iw  ■  ,i  11  wMwilwi iw 

G  Rf  *>0  «'  0*’!  I  ;t  'f‘4;  »ir  n  ,  (ill  tk  .  i  ;j  ,,,  ,  t 

September,  1966  I  35  0 


■  m,  •  him  Afc  nm*, 


DSA- 7- 15-109 


914-1  -  12 


y  *  £*/\»  ** 


4"t  *♦**»  ru.Mi*  *•%  *ii»»  A  ~  i«<  D' 


AD  640  107 


»fl  A  »||  tpiidy  UMlt4tK)M  UOtlCf4 


Distribution  of  this  Document  is  unlimited 


FUFMUKv  no»?^ 


None 


».*  tnON^nKfi  Mlt;Ub»  Ac  »  t  V »  ▼  v 

Defense  Supply  Agency 
Defense  Documentatv  »n  Center 
Cameron  Station,  Virginia 


Under  contract  to  the  Center,  Franklin  Institute  processes 
RS.D  reports  Tor  input  to  the  Honeywell  140  computer.  The 
major  output  is  the  PDA ST EC  Document  Index;  four  other 
outputs  are  used  for  control  purposes.  The  computer  program 
is  limited  to  alphabetization  and  arrangement  functions.  No 
machine  retrieval  has  been  attempted.  The  index  contains 
document  numbers  which  refer  to  a  storage  location  at  PDAS  1  EC. 
Without  a  companion  voiume  of  citations  related  to  these  numbers 
(which  docs  not  exist  at  present),  the  Index  is  of  no  value  to  an 
outside  reader  and  is  therefore  not  distributed. 
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INSTITUTIONS 


1  I.  (*KI‘UNATINC.  \t  IfVU’Vr  Fnw  •Iti'  immf  hinI 

«l  ihr  •  «ih<  i<n(t.N  !«•».  Depot!  ment  o(  Pe- 

|rnn«*  t.  hvii  «i  ..»•*•>»  .•ip.Mii  /;•!»  >  <  •  "rp-*rstf  ••  **tr  fieri  tenting 

♦  he  ii<|  •»!. 

.*  ,  RII  MKI  S|  *  f»W  |  V  «  I  ASSII  |r  AI  ION-  I  nter  the  r»\"t 
..I!  s»*»  •  I mu »f •»  r*tt"n  *»f  fhr  lndi«  **tn  «l>flhrt 

tn.f  Urtin"  ti  int  linlM  Mvkiiij  i»  l«*  he  tti  .«  i“»»fd 

•  *  <  with  il.ite  •**•«  efity  '•ytil.iHinK, 

:»  «;iNM?r  \ > If . I.lmt:  «!»•••  ified  in  P«*P  pi 

•  In#  *  If'  .«•««!  I  •«».  rv  I'ldnilttat  Mflimnl.  !•'  t«f 

*»*.  ihihIm  i  Alsu  •*.  In* ii  * ••  .»•*•••  •  .l,mv  Mint  || 

v<  fill  I*.  .•  »••  •  M  f.H  t  4I1>|  t".'|p  I  ^  III  I"  it 

.-*•  .1 

i  |/M*o|.‘|  I  III. I  f*i»i*«r  tie*  .  MfH»*  tepuit  lull*  mi  nil 

i|mmI  Irnns.  I  «it--i  in  nil  «  ilwndd  h«*  «(•••  taiiipnd, 

Il  I  i*.e. imni'l'il  till*  .  l*»*  m-lr.  iH  uiihruit  •  IhmiIm  *•  I 

»i  ..i  »•*)•*  •  |  i  .iIh  .iImii  in  .ill  i  nf  i«  *N  hi  parnntheiti 

•»  .|i. f  *  -  f  l  ■  ili«-  nili*. 

I  ppu  |/||*|  P  I  Nn||-'.  II  ,  n.irr  the  Ivpn  «•! 

»-.k.a  mt«  !>•.,  *i*i'i«*ii.»»v«  .innti  «d  ,  »i»  filial. 

«  Hi'  •  i>  Iii«i  »■  1  wl  •  »!  iep**»linp  !*•••  *#*••  l*: 

Air;  ♦  .IRi'ii  |-  -tin  lit.-  M.imetnl  .*1  »i»i|i  -ma)  »li*m-»t  «M» 

■i  -i  im  *|»e  I-'mI'-i  la<l  iiftnif,  ft»'.|  imih*.  middle  Hiili.il. 

II  >il  if  an.  sl»*M  (.MM  i-j»  I  liian*  h  nf  *•  ITW»  finnin  *»f 

tli*.  t|*«l  „  ul««r  nn  j»h«..>(»itn  fMiniiitinn  *r-|i|iie<»rut. 

i.  KM 'OKI  IM  I  *  l-nt.i  il«**  dale  .*(  Ihn  report  ns  Hay, 

n.  ».th.  v *’-**.  ••»  »•*  *»iili,  vnn».  II  Mann  thiin  "im  'Inin  appear* 

■  .  ii.<  *•  .lai*  of  jmIiIi*  mi •*••!# 

r.t  Mil  Al.  NIIMMI-tt  ni-  PAf.hS  The  l"tal  pn*e  i  *MHH 
I  II  ■  w  l.n.,  enter  the 

tin'**  •*  --I  .  ..nt inning  inf*nn.nfi"n. 

'I.  MMPf-ROl  MM  HlKNri  S  |-»nn»  the  i  -f  *»  numher  n| 
rH'-M  Al  <*«  •  tf*»d  i>i  ll»e 

n.t  t  i  IN  n/A*  I  OR  l!KANI  NUMIIKR:  p  appropriate,  enter 
the  ap|*li«  iil-|f  uipi.h«-i  "I  flu*  *  "ilMi  f  «’i  giant  under  which 

♦  hr  i*-(***M  w*«  wtilli'iv 

n  A  .  A  8.f  PROIITf  NPMnrP  Fauna  *1-  .*|M  ropnafn 

•  'lit aiv  department  tdenMftrnt ton  hm  l»  .»•  j*i  *n*  |  nttmhef. 

«ul  j-rt.i*-,  t  numhei.  i%«<teit»  mimhntn,  l«ik  i»  i«  her.  i*lr. 

.  « iRfc.lN A  I’OR'S  REPORT  Nl IMP  KRtKi;  Enter  the  nffl- 
'.«■  t|<  'il  numl-ei  hv  wHii'S  tlie  »l»»riin.nnf  *itl  Im  i«|nt»||finH 
u,  t  •  in*  ■  I  !•■*!  |.\  t  hr  ••mm  i  tint  ms  n#livif%.  I  liis  imi'ifirr  must 

'  *  fl*  * l'** 

•  .  •  |  III  |.-  |.  |  I  t  ip  T  NMMMPPiSi  If  •  hr  tins  hnnn 

.  i  »>•  |  mt  »»*ii»ilmr*.  i  f  i  ttu 

•  »  .  rh.*  i  *.  *  il«i  rnfrr  this  fiMmhnnni. 

t  *.  A\  All  AMU  It  V  I.IMIf  ATfON  NOTH  IS  Fn«nf  any  **"»- 

«»  »i  f.,nli#-»  *lt««irniin<*f i**«i  nt  tlm  frpt>rl,  *»ihrr  thnn  lhn«r 


lmpn«M,»l  l>«  im  nrll v  <  Umhi  hIi»h.  iiaiii|>  sf«n*far*l  a|atrn»r«t* 

mirh  Mi¬ 
ll)  "f>i»l4Pnd  rnf|unii#n*»  i"i»v  nr»IMtn  «  ••pin  -»f  thin 
rnport  lr*»m  PPf 

f/)  MF*»fniMi»  nonoun*  *t*.*-nl  .mil  (tiiirintM.it i*m  •*!  tlm 
rrpiiit  hy  f)fM*  !*•  »*'*•  aiMli  »fl  rrl.  " 

i  li  Mll.  S.  f inirrmnrni  aRniirini  may  "N.*m  •  r»|iini  >■! 
flits  r**pf»fl  ilirn  (tv  l»»»m  IMR  .  f*tlin  •innlihr'l  |i|W* 
Mints  ituill  M‘i|«lMf  fhrnnth 

*  ||  **II  S  M.lhl.fl  jitil'ill  |«H  piny  "hi  mi  r "pin  "I  thltt 
rnp"tt  HimtUv  fmin  PPf*.  Hthrr  qimliliH  nirn 
•.hall  tnipinit  thi<-'tk*li 

■  ••  “All  dull  ihut»«»»i  -I  tlm  tr|WMt  n  i  *  ••»*  p*  *t  I  cl.  f^ial 
•  fi"»l  PIW  iii«*f»  hall  f«-i|M«*1t  tht'Mipl- 


Il  ill"  rrp.  it  li.i't  hnm  liifiitllird  I  hr  «)|»i«  r  «»f  Tnrhni«'l1 

Srtvi***  .  I'liMilniPiil  1  . .  i  **.  I»i  'mil-  l"  ih"  pnhl  h  .  tnilt- 

•  ii«-  I h i •;  |^*  i  »hi«I  «»»»ii  r  th"  |'Im  r.  il  hii"wit. 

II.  SMpl't.hMI*  N  I  Al/\  *K»||-N  Par  hn  M.I.hiiMfiMt  rirplNMik. 
I"il  •t  *h,s. 

I .'.  S|'ONSrW|N«.  Mil  . 1 1  ANY  A<  I'lVM  V'  l  iitni  Ihn  mm»n  *if 
Ihr  «h^«M(lii>rnlHl  pt*»tn*  t  "Mire  ot  lalMititory  ipnniniirtM  fp*t* 
im#i  /  ilt li»-  mieiiri  li  ami  ilrvelupnirtii.  tm  fmlr  adilrru. 

I  t  AflS  J'yAf'T:  Ftih*r  an  ahilra*  I  Klvtt»M  a  lifirl  and  fai  Inal 
••iimiitatv  «»i  i.m  dm  iimptii  Midirat tvn  of  Ih**  r**pntf,  rvnn  Ihmigh 
t*  m»v  ala*  npprar  elmwhrir  m  Ihn  h»*dy  «d  tla*  Inchmeal  tn 
p**»l  If  aditni«*nr I  Ipa*  r  in  requited.  «  *  ••littnuaf i**n  *-liert  ahull 
!*r  nttii*  tied 

It  in  hiphlv  Hnitrahl#  that  tlm  ahntia*  I  of  i  Unufn-d  fejH.fli 
la*  uni  •milled.  Rarh  paragraph  *»f  the  ahitrai  I  nhall  eml  with 
an  indtrafimi  **f  the  tnilitarv  aemrity  i  lamfi*  after*  *»l  the  m 
(••Mnaf i**n  m  the  paragraph,  repreienterl  ai  i  ft*  rii  ♦<*»  >»*  itM 

Thrr«  in  nn  limitaO*»n  «»n  llm  length  "f  the  a  hi  tin*  f  1I"W 
ever,  the  iiipe.nfnd  length  n  lr«*m  I  AO  t"  ??**  w*>rdi 

I  I  KF.V  WORDS:  Key  word*  are  teihnieally  meaningful  term* 
■*f  nlmrt  phtaiea  that  t  harm  larln*  a  iep««rt  amt  mav  he  uied  at 
mde*  entrini  fnr  c  atalngmg  the  »ep"*t  Key  ivrrli  mint  he 
**ele.  ted  i**  that  nn  ie«-iir»tv  •  lantfii  alien  it  vecpmed  Irlenti- 
fieri,  in*  h  nt  equipment  ni*»drl  deiignah'in.  trade  name,  military 
prnje.  t  i.ide  name,  ge*igraphir-  turalt*>t*.  may  I***  nird  ai  hey 
*:"H«  hul  will  he  frlhiwed  hy  an  indication  nf  ir»hni»-al  rim 

te*»t  fhe  amgrimrnt  «*f  liitbi.  nrlei  anti  weight  1  n  "f»H»»nal 
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Mechanization  at  the  Defense  Industrial  Supply  Center 
(DISC)  Technical  Library  consists  of  ISAM  cataloging  ol 
books,  specifications  and  standards,  engineering  drawings 
on  microfilm  aperture  cards,  and  manufacturer's  catalogs, 

All  four  systems  luivc  been  developed,  hut  only  the  engineering 
drawing  and  book  systems  arc  operational.  1  lie-  output  iron* 
the  engineering  drawing  system,  the  Engineering  Drawing  Index, 
is  printed  mil  in  four  listings,  each  arranged  with  pertinent 
numbers  m  a  different  order.  The  output  from  ilic  book  system, 
the  Rook  Index,  is  prepared  in  three  volumes:  an  alphabetical 
author  list,  an  alphabetical  title  list,  and  a  Dewey  Decimal 
classification  number  arranged  list. 
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INSTRUCTIONS 


!.  <  »INATIN<i  V  I IV f  I'V*  tha  mimf 

'•I  il*«»  •  •nlf.Mtiir,  ^iiIk  l«i,  »;i  •«!»•#».  D^juiilnu’Ht  t»f  t»f 

lanst*  t.iivify  *n  --t'*.-*  ••  <  ■ 

< li**  t •»!  »i f . 

.  Ul  l«n|/|  sr»‘HWI  V  I  I  A  SHIM*  A  I  ICIN'  I-  liter  lha  m  #•» 

■  <l|  s*s  •  |.»fJ«tft.  Minn  of  |l*a  r**f.**it.  Irt>lj<  nlr  wliPlhft 

Im.  fa*t  !*.#».*"  ms  mi  tn<|a«L  M.itlriiii  t*.  it*  l*a  in  h  *  »»r*l 

«  t*llh  .tpj  t--(  M  »»«•  "Oi  tif  1 1  V  tf(Mil  :»t»«t»l«I. 

tiROI’l*  \.ii.»f..«tit  «!*.*  ■|>t.iiliii|>  »«i  apt*-  ill #*« f  in  |)<  l»  hi 
tivf  *  fl»  -tii.l  l  ull  I  n.lnilr  *  nl  M.ihimiIi  I  niff 

»h«  Alsu  •>  ||  it  *|  |  to  .»hf.  .Imy  fll.t»  **t**|'>ii  tl 

l  «lbni|>-  It  •  <  •  •  •  i»  f  t  l  «t  t  ati-l  I  *t  •«•»!»  I  .is  .mlltn 

*! 

I  M||,|  l'nlt»r  Ihf  .  i»-,j  It'll-  tfjMin  tlfll*  III  All 

.|*ti.*f  ifiifts.  I  ii!.  «t  in  . » 1 1  <  :»«;#••;  mM  h**  tun  lausifia«|. 
li  »  •«  r.tti»*»i*ftil  iiH»  •  .»»m**l  hi*  tad  without  i  tuaailir  n- 

♦  s'*  «  1. 1|»>  .  I  .  * r 1 1  ,it|Mi«  mi  .ill  i  apif.it*.  in  pnranHiaats 

M«  tl..  I|  ll.  lv  f-  II  *  'If  lllf  !  •  I  I  »*. 


IU-M  RIP  I  It  t 


II  .<| <i I •*' •  .  aotar  (lir  t  vpr  .•! 
...  *.i<ti,tM.ir .ttmu.it,  «i»  filial. 

!•  it  .i  *i|tfi  ifi.  »»i«  -it i ri|«  |*t*i mil  »• 


At?f  IK»W'Si  I-  <ii  i  it*.  n.imaf*:)  .*1  i»*i»lt*M«)  aa  hIi**vv»»  .»n 

•  •t  •  Im*  «#*|»  <fi,  l  *ii.i  I  «s|  tiani**.  fir*.|  nan  f .  mnlrtla  nut  ml. 
ti  •  it  it  ill  v.  s|**w  I.itiii  I'll  I  liltiiv  li  «*l  ^I'MIt  •  I'hp  imnir  ..f 

lltf  pM*».  it  .  •«?»-.»  •*.  i»fl  Mf*t..**t»»p  p*  I  nil*.  Jit*.  tf'.|ltltmt»rtlt. 

t.  kM'*  »l*'l  IM  I  *  f-nifi  ill#*  ifnlp  *»f  lli*«  tpporl  aA  «l.tv. 

.  I*  v«*  **.  »**-*ittlt,  your.  If  Mi.m  «»na  *<afp  i|'|iriir« 

..  it..  ..*j  .f|,  ...  .  lilt-  |»«il*|t  .tin *n. 

:*  MUM  Nt'UHMtO!'  PACJI-S  Tha  »*iat  ;m*a  •  »«iml 
rli.»  1 1  •  t  i  i  *  w  .1  |*.«{£  in  ft  I  inn  fifiM  pijnifp.  I.**.,  »*i»l#*r  »Iip 

n.fi »  •»  ■  i  j*. !»■»*■«  .  -.itinifitiiQ  infMiiiiiit.>n. 

mh  M  VI  if  U  nt  M|*t  |*  |*r.N(  '|  q  |  t,ip,  III,.  I. it  .»  f.timtmr  r.| 
ral.-tt-n.  »•»;  •  I  m  flu*  «P|i»iil. 

k.,  »  MM  kA»  I  Ok  r.lMNl  Ni'MUKP:  If  nppropriata,  rnl« 

fli*»  »*hla  ipjMil-fi  <»f  flit-  *  *»iilr.n  I  i'i  pruni  umirr  whirli 

*hn  ifgnift  tvriMfll. 

HV  *  .  %  g.f  PROll’rr  NtlMflFP  t-'ntpf  'I  •  in  ropnate 
■  *  I  if .  i  •  \  df  ;»arl  ii.rtii  MlPiiflfi*  ilir*n,  su-  I*  .»•  i*i  *a*  t  niitnhaf, 

»*■?  ;  ♦  i.f  i  i  nitm!»»*i.  tisifin  mtmhafn,  tnsl,  i.  Hr. 

•*  .  (lRtf.tNA  rfIk'R  REPORT  NllMnFRt'J)  Fntar  »lw  affi- 
i  «'  -«|*  t»  »i<iP't  **»  l» v  whirli  l|if  il«»rn«i.pnt  will  !»*•  *'l**ttf  if raH 
ti-  I  mi  .'l«  «f  |.|  tha  •  >f  ig Mini iii^  Mt  (ivtty.  I  In  *  *lltl*|l*#*r  Mlll«t 
*  *  M  ••  n|-f|. 

•I  Ml  I*  I.f  I  *  *tf  r  Nl'VUIl'Pi'*!  M  Ihf  ffpnft  hlK  ItpPii 
.  |  .'t\  *!•.•»  ftfi<  rl  miniliPft  0‘l/f|*  i  f  l  ll'i  «# ttfttl/lfnf 

•  *  .  Mn-  i  «•  *  i|*n  onlrr  lh|tt  lit  ml'H i  n  i. 

I'.  U  All  ■'  i’ll  1 1  V  1  IMI I  A  n«N  None  bs  Fniff  .inv  tim- 


imimwptt  l*y  nrlU  «  1a«*ifn  iisiiik*  tilandaftf  m .if pniaiif « 

mu  h  .i««' 

( l>  irqurtifti  inav  ohlmn  .  . •|*i«*«i  -»f  fins 

rppnrf  from  hh<  ." 

t  .'I  ,<FttfPi|?n  •millin'  *ii»-ni  .mil  ihst-wiiM.iintn  >.|  tins 

**»pnrf  l*v  flfM*  m  uni  miih  *ri  .*p(f. ’* 

i  li  "11.  55.  f ’my PriufiPiil  Hrf»%in‘|tls  ut-iy  •*hi-*in  ■  npir*i  **f 
itim  tlifP«|lv  fptni  IllH  .  Milnif  *|itii1  ihf.l  f»|M* 

n«prA  ttlinll  tPt|itPMl  Itirniigli 


"II  f*  •mhl.iu  atfpm  it>s  mnv  "litmii  *  «»f  linn 
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The  Technical  Library  has  developed  a  unique  sernimechanized 
process  for  the  production  of  catalog  cards,  charge  cards,  cai  d 
pockets,  and  accessions  lists,  and  a  machine -readable  punched 
paper  tape  record  for  a  future  computer-produced  book  catalog. 
This  system  was  originally  based  on  a  special  puipose  digital 
processor,  called  the  Crossfiler,  which  multiplies  catalog  card 
records,  inputed  on  punched  paper  tape  and  supplies  entry  headings 
for  each  of  the  copies.  Actual  printing  is  done  on  a  Flexowriter. 
The  Library  recently  began  employing  the  PDP-1  computer  to 
perform  this  task  and  has  phased  out  the  Crossfiler.  A  periodical 
control  system  is  being  developed  utilizing  the  Laboiatoiy  s 
IBM  7044  computer.  The  library  plans  to  convert  its  paper  tape 
records  to  magnetic  tape  for  computer  production  of  a  book  catalog 
and  computer -run  retrospective  searches. 
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A  mechanized  system  is  used  by  the  Naval  Postgraduate 
School  Library  for  bibliographic  control  of  its  technical  documents 
collection.  Descriptive  and  subject  cataloging  information  is  stored 
on  magnetic  tape,  and  literature  searches  are  made.  The  program 
used,  called  SABIR2,is  written  in  assembly  language  for  the  CDC 
1604  computer.  Automatic  data  processing  equipment  is  also  used 
to  produce  title  and  subject  lists  of  the  Library’s  holdings  of  perio¬ 
dicals.  The  Library  is  satisfied  with  the  mechanized  system  with 
regard  to  retrieval  relevancy,  recall,  and  usefulness  of  the  end 
product. 
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The  Technical  Library  at  the  U.S.  Naval  Ship  Missiles  Systems 
Engineering  Station  (NSMSES)  employs  data  processing  equipment 
in  the  indexing  of  all  materials  regardless  of  subject  or  format.  The 
indexes  are  printed  out  in  book  form  by  computer.  A  statistical 
inventory  of  the  collection  i9  maintained  automatically,  and  inventory 
of  a  collection  of  microfilm  cards  is  also  maintained  by  computer, 
IBM  705  and  1401  computers  are  employed  in  the  mechanized  system. 
Although  the  costa  of  file  conversion  to  the  system  were  high,  the 
large  volume  of  data  being  processed  appears,  in  the  Library's 
opinion,  to  justify  the  use  of  computers. 
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.  pour  Q{  j;hQ  information  centers  operated  b/  the  Battelle 

Memorial  Institute  were  included  in  the  library  mechanization 
study.  The  GDC  3400  computer  is  used  tor  any  mechanization 
although  this  was  not  extensive  at:  the  time  of  the  survey.  A  Flexo- 
writer  is  used  by  BDIC  to  produce  a  monthly  list  of  documents  for 
security  classification  downgrading  and  by  REIC  to  produce  a  monthly 
accessions  list  with  abstracts  and  coordinate  index,  and  a  semian¬ 
nual  compilation  of  government -sponsored  contracts  relative  to  ra- 
diat ion-effects  research,  RACIC  uses  Flexowriter  edge-punched 
cards  to  produce  a  security  log  of  secret  cards  in  the  file,  DMIC 
uses  a  Termatrex  coordinate  index  system  to  store  and  retrieve 
references  to  government-sponsored  contracts  of  interest  to  the 
Center.  REIC  uses  a  mechanized  process  to  punch  EAM  cards  which 
are  used  to  produce  a  listing  of  clue  words  and  a  listing  of  reports 
with  accession  numbers,  REIC  has  also  initiated  the  development  of 
i  thesaurus.  RACIC  has  mechanized  its  listing  of  clue  words  and  is 
experimenting  with  a  computer  program  to  produce  a  clue-word  co¬ 
ordinate  index  from  a  file  of  EAM  punched  cards.  All  four  centers 
consider  that  their  manually  produced  and  searched  files  of  extracts 
are  preferable  to  a  computerized  system.  However,  they  feel  that 
additional  mechanization  of  their  printed  outputs  would  be  desirable 
as  a  time-saving  feature  wherever  it  would  prove  economical. 
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The  Air  home  Institute  of  T echnology (A FIT)  Library  uses  an  1  tJM 

1401  computer  to  produce  a  list  of  journal  holdings,  alphabetically 
arranged  and  provided  with  an  abbreviation  glossary.  At  present, 
one  list  lias  been  produced  and  circulated.  Input  to  the  system  is 
EAM  cards  with  journal  data.  Because  of  difficulties  in  obtaining 
use  of  the  computer  - -which  is  not  owned  by  the  1  .ibrary  - -within  a 
reasonable  time,  the  Library  lias  decided  to  abandon  computer 
mechanization  and  to  use  instead  Library -owned  Flexowiuter  equip 
ments  interfaced  with  supplemental  EAM  card  punch,  sorter,  and 
reader. 
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■KiniM  Computer  mechanization  of  the  Reliability  Central  (RC) 
at  Rome  Air  Development  Center  (RADC)  is  currently  being 
designed  and  partially  implemented,  by  contractors.  RC  will 
be  an  information  center  but  will  not  ordinarily  distribute  source 
documents.  It  will  retain  hard  copy  from  which  raw  data  on 
electronic  parts  have  been  obtained,  and  it  will  maintain  the 
raw  data  in  computer  files  and  will  manipulate  and  interpret 
these  data  to  produce  handbooks  in  various  summary  forms  to 
be  widely  distributed  throughout  the  scientific  community.  It 
will  also  entertain  queries  for  information  obtainable  from  the 
data  base  but  not  i-nuid  in  the  handbooks.  The  program  will 
be  operated  on  the  RC  computer  complex  following  the  test 
operation  planned  for  March  1967. 
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The  Naval  Weapons  Laboratory  (NWL)  Technical  Library 
is  redeveloping  a  mechanized  system  that  uses  the  IBM  7090 
and  1401  computers  for  the  IBM  »70  Document  Writing  System 
and  the  IBM  7030  computer  (STRETCH).  Mechanized  processes 
in  the  IBM  7090  System  provide  for  the  establishment  and 
maintenance  of  a  master  file  for  reports  and  the  search  of  this 
file  to  satisfy  requests  from  Library  users.  The  070,  7030 
System  is  expected  to  increase  iho  timeliness  of  accession 
bulletins  and  catalog  cards,  increase  the  efficiency  of  Library 
procedures  (Descriptive  cataloging,  Typing,  and  keypunch  are 
combined  into  one  step),  and  give  the  Library  more  control 
over  procedures(e.  g. ,  punched  cards  instead  of  worksheets 
will  be  sent  to  computer  operations,  and  generation  of  accessions 
bulletins  and  catalog  cards  will  no  longer  involve  computer 
operations). 
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technical  reports  collection.  All  technical  reports  are  even¬ 
tually  entered  on  microfilm,  with  the  present  collection  totaling 
about  150,  000.  However,  only  documents  received  from  1958  to 
the  present  are  available  for  computer  searches.  Plans  call  for 
an  annual  listing  by  EAM  techniques,  of  periodicals  received  at 
NOL.  During  fiscal  1966,  punched  card  preparation  will  be  com¬ 
pleted.  In  addition,  NOL  and  the  Applied  Physics  Laboratory  at 
Johns  Hopkins  are  considering  the  possibility  of  cooperatively 
pioducing  an  annual  listing  of  periodicals  available  in  technical 
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more  exhaustive  searches  and  more  detailed  subject  analysis 
of  reports  and  has  eliminated  the  time  lag  in  processing  subject 
information. 
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The  Edgewood  Arsenal  Technical  Library  uses  a  retrieval  system 
designed  and  developed  for  the  Library  by  a  contractor.  The  con¬ 
tractor  indexes  and  processes  documents  on  punched  cards,  and 
tapes  generated  on  the  Contractor's  IBM  1401  are  converted  to 
Honeywell  200/400  tapes  for  use  on  EA's  Honeywell  computer  by 
National  Institutes  of  Health  and  Army  Map  Service.  Search  out¬ 
puts  enable  the  user  to  obtain  desired  items  from  the  Library  by 
use  of  the  pertinent  call  numbers.  The  addition  of  an  alphabetic 
printout  capability  of  the  existing  system  is  now  in  the  operational 
testing  stage.  The  hopes  of  the  designers  of  the  system  to  provide 
half-day  response  to  user  questions  have  thus  far  been  frustrated 
by  several  factors,  including  the  high  cost  of  operating  the  system 
and  its  low  speed. 
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4  By  use  of  the  IBM  7094,  the  Materials  Laboratory  performs 
searches  and  produces  the  IvVVlC  index  section  of  the  "Ma¬ 
terials  Information  Bulletin.  "  Under  contract  to  the  Materials 
Laboratory,  thesaurus  maintenance,  keyword  index  printing, 
and  data-base  updating  are  performed  on  the  NCR  304  computer 
at  the  University  of  Dayton.  The  use  of  deep  indexing  with  links 
and  roles  formed  the  basis  of  the  system;  after  evaluating  the 
value  of  links  and  roles,  however,  roles  were  eliminated.  A 
Miracode  system  just  recently  purchased  will  be  used  to  store 
Materials  Laboratory  information.  Several  studies  covering 
specific  areas  of  this  system  have  been  conducted.  Cut  i  ently, 
the  Center  is  sending  questionnaires  to  certain  groups  after 
running  searches  for  them  to  determine  the  value  of  each  search. 
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The  Naval  Avionics  Facility,  Indianapolis  (NAM)  Technical 
Library  is  planning  a  mechanized  system  lo  produce  a  per¬ 
muted  index  of  pertinent  periodical  references  and  proceed¬ 
ings.  with  books  and  documents  to  be  added  later.  Input  to 
the  system  is  punched  paper  tape  prepared  from  the  source 
material,  and  the  primary  program  is  a  "canned”  General 
Electric  permuted  index  program  for  NAI-Ts  GE  225  com¬ 
puter.  NAlTs  Burroughs  280  computer  is  used  to  obtain 
special  listings  of  EAM  card  information.  The  Library  feels 
that  the  net-muled  index  system  is  o  relatively  simple  and 
inexpensive  way  to  mechanize  Library  files. 
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Defense  Supply  Agency- 
Defense  Documentation  Center 
Cameron  Station,  Virginia 

The  Naval  Ordnance  Test  Station  Library  uses  the  IBM  7094 
in  the  handling  of  its  document  collection  to  produce  catalog  cards, 
bibliographies,  accessions  lists,  and  coordinate  index  cards. 
Bibliographic  data  on  Flexowriter  tape  punched  by  the  Library 
a ta ff  .ii.  '  c cm •  1  cards  b"  fLv.  IBM  *M7  tape  lc  card 

converter  serves  as  the  major  input  to  the  system.  Descriptors 
are  keypunched  directly  onto  cards.  Inclusion  of  abstracts  and 
annotations  on  the  contents  of  reports  is  planned.  Eventually 
certain  specific  terms  will  be  posted  automatically  to  more  general 
terms.  In  addition,  efforts  are  being  made  to  control  the  vocabulary 
and  structure  it  under  large  subject  areas.  All  programs  may  be 
written  in  FORTRAN  IV  for  possible  use  with  other  computer  sys¬ 
tems,  Although  the  mechanized  searching  is  useful  for  some  ques¬ 
tions,  the  Library  staff  states  that:  manual  searches  of  the  computer 
prepared  coordinate  index  cards  and  browsing  through  the  card 
catalog  are  still  more  effective  in  a  large  portion  (75%)  of  the  work. 
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The  data  files  at  the  Thermophysical  Properties  Research 
Center  (TPRC)  are  stored  on  magnetic  tape  and  are  used  for 
mechanized  retrospective  searches  and  to  produce  the  original 
copy  for  the  Center's  "Retrieval  Guide  to  Thermophysical 
*  Properties  R<  search  Literature"  publication,  in  the  near  fu¬ 
ture,  the  Center  will  be  connected  directly  to  Purdue's  com¬ 
puter  center  via  a  UHF  radio  circuit.  Partly  because  of  the 
relatively  frequent  changes  in  computer  equipment,  the  Center 
has  limited  its  use  of  mechanized  processes.  The  Director 
believes  that  at  present  his  staff  can  perforin  most  searches 
faster  by  manual  reference  than  by  machine. 
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It  i  «•*♦». iii»ti|*f •»!  Mil-  •  ;»»»»!••!  be  ■n'lri  te<1  wil!f*»*tt  <  Inniili*  «• 

!»  .♦•.  i*tlf  .  I  i  -.if •<  mi  all  *  apimln  mi  pnrenthenin 

...  .. .  .||.f«fU  Ml  tl.f  t.ilf. 

I.  | |7|»*  I  »V»  *i«*ll**j  It  .  rt.li'i  the  type  el 

i •  | * > .. t a  «•.(*.,  iMlf  fio.  “‘iM.Mi.'irv.  mum  til «  «*r  final, 

..i  i  »»m-  mm  »«i*.  #.  !.•*••«  xvl..  ti  .•  •i|«,i  Hi.  rf|f*»i*»r  in 

AMf  IIOHiSi  |- •*»«  i  ilw*  nmn»r«:.  ..|  jmiMi.m  nn  ***»» n  •*•» 

«i  *».  »hf  if|»  »ri.  1‘fftff  ln«i  name,  fir*-t  »i«»*  e,  whMI<*  ntttMl, 

II  •  iht im,  nliew  i .ui!i  i*»i  l  lumw  h  »»f  ne?v  m  j*  Hie  iiAnti*  «»f 

«ti#>  i|.  .|  ..  >i lx >t  i*.  it i.  #•!.•!•. lift f*  n.MHMtiufi  rr«|tine«t*eiit. 

••  WirnK  |  IlAI  •  .  f*ntpr  the  ifnfe  ef  tlie  #epntl  *4  #I»V, 

. it,,  Vi’  ".  *»i  fiilli,  yenr.  II  ••■••re  thnil  «Mte  Hntr  nppenrn 

•■.  *»..•  r »*!••. ff.  <»•  r  .fall*  t.f  ff»M»H, 

:,t  mi  ai.  numim-m  oi*  I*ai;i*s  ri#  ».»mi  pmre «  »hhii 

I  H--VW  n«im  il  pjiginatinn  prt»#*ef|'iien,  l.e.,  enter  1  he 
hum  f  •?  ..f  {.,»(•••«  i  »|il,iinin^ 

7h  M  MliMtlM  MH  |l7PN(*f  S  l«ie»  lln*  #•  •  i*  number  M 

»el  »•»#•#»«  f t  ■  •»■•  !  m  the  ir^tMfl. 

K,«  rfiNIkAt  I  OH  (iUANI  NHMHF.R:  It  appropriate,  enter 
It.."  >M.  iMimlTr  '.I  Mil'  ■  •m  '.«  <  >•.  p.nni  iin.lr.  whl.-fi 

♦  Itf  .#'t«*»rt  written, 

•IV  *.  K  g.t  PMflirrr  NUMOFR  I'nter  M-  iniepnatr 

..  MtiAfv  department  n|j*nllfif.i'i»n.  nm  h  •»'■  i*r  m  i  imnilicr. 

»  mimliM.  iMiml'MA.  t**li  itifl-nr.  rlr. 

OWItilMArflP'S  HEPOWT  NIIMnKR»<».  r«»|rf  »hf  nfft. 

.  1  .rp  t!  ft  hv  whirl!  Ihn  «l'‘r!ii|.rni  will  l.»*  Ml««!iltnr4 

•».  f  ..«r»  •? t«- *t  |.%  tlif  orijfinntiiHi  n#-tivil\.  ! I«l •*  nin»ihrr  mm* 

. . .  •* 

♦  .i  »|  |i|  |.  h'l  I  •  »|7T  P»^i-  If  t hr  rnpnrt  hM  h^nn 

I  ... v  M.f*  rfprvi  f»i*i»hrf».  t  frill'  #  f>»  tht 
.  '  .  ./■  ii  t  il<A  i»nltf  !h»*i  Ifiinil*##!  n  i. 

|ii.  A\  Atl  MMI1IY  MMII  AIION  NOTIC  E  FrHw  any  1i«- 
'4>.  .ft--  -  n  t,i»rhf*  .tissfinirMllnn  of  Ihf  ff*|t»»f|,  «*lhrf  th#H  |Hj»»^ 


lflipo«H‘#|  t*\  n#*i  iiflly  i|m«i(|i  Iitnif*  tlniiAarrl  t|nlfni#nlt 

tin  h  .in- 

4 1)  **(^unl»f irrt  r^qurtu-ri  hmv  ohlmii  >  «*|«ifn  n(  l hi m 

rrpnrl  (ff*w  |»pr." 

(;»  "FnrfiKii  nmiMuni  ••#♦»«•  itt  ;»ml  #lm«#*«ifit*  i'ioii  .•!  Ihim 
rApi.rf  l»y  l*Dt4  »•»  »»♦•*  million  'H." 

i  U  "It.  S.  f *f<t\#»ri»rn#'iit  ^*|#»in  ii*«s  may  ••Main  «  ••pic* 

iIma  r<*|*"rt  »lirm  tlv  f  #••#»»  thhf*  « |«i  r*f  *  1 1  *»■  I  MIX’ 

utrm  ••hntt  rrr|iin«il  ilirnngli 

f« 

i  I.  **tl  S  imliluM  i«t{riii  i»*%  tiwiy  iihlnitt  r*|  thi* 

#!»»#•»  Uv  f»»'m  nnr.  Ot|*rr  nn»|i|i#w|  iiAAr^ 

•tllAll  l<>f|l|A«l  llll..'i|ill 

f  f 

«'•*  ••All  f  i|it4  tnpmt  « »»#it».»llfif,  i^inI- 

i f  1f*r|  I* I X  illf'l*  I*  ill  #fTpM*«t  ll»"*||.h 


ll  l lif  ##>!••  it  Itun  iiirtn«ih«*<l  i«.  Urn  I 'lit-  r  ..f  IVrhniml 

Snvlff*.  r*i«.fiinmnl  ..I  *  ..m»  in>n  o,  fi.t  mm  I  •*  if  Mm*  jutl.lr*.  Mult* 

•  f»f  »hi»:  t,K  »  #«n>l  nilif  »l»f  |*t n  r.  «l 

II.  'snrfl.hMI*  Nl  AMY  Vt|l**S  |l«r  |..i  .nl.lihoiiiil  j.rf.|«o»- 
•oi  1  •* 

I.*.  *t|V)NSflI7rNtf  Mfl.l  I  AkY  At  TIVITY:  !•»*#•#  Mu*  *.f 
Mu*  'I'l'jMlfnmiiHl  |ii«|#«  i  olflrp  m  I nlNMnl««rv  tpomnnim  fpAi* 
m/*  t  #  I  f  It#  iMPiin  li  nimI  •l»vnlf«|>>nritt.  I •««  l«i<ln  nH>lr#*«M. 

I  I  AIISIPAf  f;  Filler  on  iilwtrm  t  Kivinit  »  hriff  nn<l  In*  tnnl 
<i|  fl|#*  ilm  umptil  inrlirailwr  of  tip*  »«*p»»H,  rvm  th'nigh 
i«  w***v  Hho  nppnftr  pUpwIipip  in  lit#*  h*»r1v  '*•  »h«*  tn*  hntrnl  ip 
pf.n  If  ni|ihri>.npl  t|»«<  *•  in  ipohIipiI.  n  •  ••i.tMnin»i-»«»  »-lir#»|  nhnll 
I*#*  ntt^f  Itntl. 

It  m  highly  flrnimhlr  (lint  th#»  nhnttn*  I  <*l  i  lnnnifi*-«l  ##»|wtftn 
I*#*  nn<  Utnilieil.  Knrh  pnrnnrnph  *»l  the  nhntpnr  t  nhnll  end  with 
mi  imtirntP’n  «»f  the  milMnrv  nemrity  rlnnmfi*  ulmn  •*!  ih«*  in 
f..tMtnti#ni  in  the  pnrngrnph.  reprenenterl  m  irt»  Mi  rr.  ••#  it*i 

Thru'  it  tin  limitnti'Mi  **n  the  length  *»f  tlie  nl«sr*n.  »  ll"W 
eve».  the  tii|*p»*MPcl  length  in  fr«»m  •  Aft  t^  7?A  wnrdt 

I  I  KF.Y  WftRDSt  Key  wnrrln  n#e  iei  hnlrntly  menninghil  lermn 
•i  ihoti  phrnnrn  tlml  i  hum*  |pr|#p  *  reptifi  mipI  nmv  t*e  'inerl  nn 
ini|f-y  rntnen  In#  mtnlnging  the  iep«>il  Key  nordt  muni  he 
•«•*!#*•  i#d  n*»  thru  nn  neriinty  .  Innnifu  nlmn  in  rerpme#!  hlentt* 
fie?A,  nin-li  nn  ef|iMpmetit  m...|el  rlenignntPtn.  l»n*le  nnme.  mllitnry 
p»**ie-  I  nn|p  nnme.  geogrHphw  |»i*  iiIpm».  may  l*e  unetl  m  key 
w.ifH**  hut  will  he  fallowed  hy  an  iip|i<-nMn<t  «f  te#  hnp-nl  run 
|e*i  The  nnnignmeiti  r»f  Imkn,  mien,  nnrl  weighm  in  ••ptiminl 
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The  Redstone  Scientific  Information  Center  (RSIC)  is 
engaged  in  a  major  effort  to  mechanize  its  Library  operations  using 
IBM  7010,  LINO,  and  1 401  computers.  The  total  integrated  effort 
is  know.,  as  ALPHA  {Automated  Literature  Processing,  Handling  and 
Analysis  Svsiom).  which  is  a  aerial  system  oneratimi  on  a  hatched 

*•  «/  *  .  1  ti 

transaction  basis.  The  system  is  m  fi  rst  -  general  ion  stage  of 
development.  Mechanization  of  RSIC  is  being  developed  under 
contract  by  General  Electric.  At  present,  the  mechanized  routines 
for  the  acquisition  and  circulation  of  hooks,  periodical  control,  and 
the  Patron  File  are  fully  operational.  RSIC  also  receives  NASA 
tapes  and  utilizes  them  in  literature  searches.  L11  addition,  NASA 
headquarters  is  sponsoring  an  information  automation  project  in 
which  RSIC  is  participating.  This  is  a  prototype  test  of  the  current 
selective  dissemination  of  information  based  on  IRM's  SDI  programs 
Several  programs  are  being  planned  or  developed  for  mechanization 
in  addition  to  the  above. 
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Three  information  and  analysis  centers  of  tin*  Institute  of 
Science  and  Technology,  University  of  Michigan,  utilize  the 
computer  and  EAM  facilities  of  the  Institute's  Computation 
Department  for  retrieval  of  bibliographic  references  based 
upon  the  Computation  Department's  generalized  retrieval 
system.  The  three  centers  are  Infrared  Information  Analysis 
Center  (IRIA),  VELA  Seismic  Information  Analysis  Center 
(V1USIAC).  mid  Ballistic  Missile  Radiation  Analysis  Center 
(BAMIRAC).  !  HI  A  utilizes  the  mechanized  retrieval  program, 
which  uses  an  IBM  1401  computer,  to  produce  two  listings. 
VESLAC  is  in  the  pilot  stage  of  producing  demand  bibliographies 
using  the  mechanized  information  retrieval  program.  BAMIRAC 
utilizes  an  optional  arrangement  of  manual.  EAM.  and  mechan¬ 
ized  techniques  to  provide  demand  bibliographies  including  ab¬ 
stracts,  The  development  of  a  generalized  retrieval  program 
for  all  three  centers  has  eliminated  tiic  need  for  the  more  costly 
process  of  maintaining  a  specialized  program  for  each  center. 
Because  of  eer.ier  similarities,  this  general  program  fits  each 
center's  requirements  without  significant  difficulty. 
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INSTRUCTIONS 


1.  '►(''IMNATI N(J  \f  I  F \  1 1  V •  F»iirr 

•  •I  »!>p  ■  ii  lr.r.  *uhi  i-mH.m  •  *•».  c»..nlea,  D^fiflilnionl  »»f  Pe 

•*  iiviU  ■•»  ■♦•*i#*»  »»* }•  .im i  /.it * •  ••  •  •  a»ifh-*rl  i*.ft*iing 

•  I*p  « »•(  •  ** . 


impn*«-<l  «#<  tirilv  i  la«<dlu  uti'Ml,  iitiiif 
am  h  an' 

f1)  **<,lua1if  trd  im.iy  nhlam  •  m|>ip«  uf  Ihm 

f»*pi*rt  ln<ni  l>fH 


flM»M|f|  s|-»  »*H!  I  V  <  |  AS«i|l  ff  A  HON-  I-  »u«*r  thr  .*».*» 
ill  s«*t  .in»\  •  t;i»:«»fn  >tf  Hip  r<'|»«rl.  Indji  xi p  w.li>  ihfi 

» •*■!  I*. »».•**  *r  i>v  liidod.  M  >rU  i a/,  it  if  lw>  ut  n  »•»  »** 

.  wilt,  •*!»«•  ■•*».  nri*  Y  »»  yd 

,T  f.MOMl  •  Y  ti  »t*iw.:l*f  »*.  »!»•■  iftrd  iti  0"ll  Mi  j 

»p.  Im  A  •«'.  |i«  ,««•*!  Armed  I  »•»  ***.•  Industrial  M.itimil.  I  «  »••»  [ 

*.  *«■*•!-  •  AIsm  f  Irtt  HI  *«i  .«<•!•  Mm*  .ipt|.M.  •(  j 

|.4«l>t«lf  ll«  •'  I  •  U  •!«■*•.!  f,.»  <,l  .H{  l  and  . . Iff  1  4<  •!  ( 

I 

i  |<M«f  H'  I  I II  I.I  Finer  fli**.  <c,pp|p  ffjMHi  mle  oil  i 

•pfl.ll  s.  I  .»!••«  ill  ;«l!  I  «<*••;  should  t>P  HIM  IkssHIPiI. 

II  »  «iir.iHii«|>l*ll  Mil*  ■  .  limit  I  |.p  m-lfi  led  wnh'Hil  .Inssill**-  ! 

i|..il.  sli  '«  hilt  »  !  *•.  .»fn  .il|.«n  ill  .ill  i  npil-»l-  in  porpillltpais  j 

«♦«.»».#  -1l  f  ?l  >  •!*'  Il»»’  IllJ  S 

»  I  ff|l*  t  l\  I  *i*  *  I  f  *i  II  .tnii-|iiM'(  .  '<iilrr  ilu"  Ivpr  <>l 

•  »*t  •  -*  * .  *•  c- .  lt»W|i.*>  «nifi,m:4»V.  nr  fillill.  I 

|.|.|  lilt  ■«»  In*,  •  l.ihti  win  it  .»  •i|»»,i  ifn  'r«|-i»l*l«i*  |  •**!  l‘  nl  I 

■  p-t 

I  nit  l|i«-  imiwI  n|  i>|  ;itil|i  .|<  t)  *li>>t.i|  mi  j 
■  •I  im  'll#*  i»*|i  iff.  *  ''''i  lrt»i|  nniiit,  lir*.f  middle  initial.  i 

ll  •  lliliin,  vlnMk  |,Hla  ..<•  I  lilMttf  It  of  Will  f  I'llf  ll«mr  Ilf  j 

flip  I'fifv  «j-  *1  'linn  jhi  i»|.*.*i|i|l**  *ii*iii*iti«t»  r •'•jtmcii'r m|. 

•  -  f.*! ;l'OKI  MAI  '  I*  m »*r  III**  date  -if  III**  report  *S  rl.lV. 

in  r.tii  .»».  *.i  »...»»»« h,  v**nr.  ll  Miiin  »»n*»  'tale  nj'iimr*  . 

'  I  I  »*|1  fl  •!'  •'  l*tf'  Ilf  {llllllt*  ulmil,  I 

'.i  If*  I  Al  NMUIU'K  Ol'  f*Alil*S  rii#  f  ill  pn*»o  «  *»iml  [ 

** f «•  •••(«!  •  *•  w  n»’»Hi.il  |i.«gtnnl  i  no  f»r«*e p.|"» ps.  i.e. ,  rider  the 

IH!»1  *  f  •!  ;•.«£**•*  I  r.|»l  .lifting  lrtl"»?i  I'l.ifl, 

mf  SI  MM  I  ff  Ul  WH  l-urwis  I- **«#»»  »♦».•  *  *  I.i.mltpr  f.  I 
*»*i •  »•«  •  I  «n  »li** 

N.»  MINIMA'  1  fiMi'.MANI  NUMHKP  M  nppropniYt^. 

•hi"  ■api1  »■  rfl*le  •MtMtlii »  Il.i-  .  MMlfjH  I  i*r  pr fitit  umlrr  wihirli 

’  I t»  |»*  *»  *•«  A  t|llt*lk 

*«»»  »i  .  K  &>f  Pwoircr  NMMnrP  l  «lrt*l.  .•'ir.pfUllr 

•  •  S 1 1  ,i  i  ■,  Arji  jm  mr  ill  n1**it|ifirnf  inn.  *siii  !•  .*•  if  t 

f»«**- i  mimli»*».  YVKirm  titinihpfR.  in*U  n»»*l’**f. 

I  lffir.lNA  rop*s  MKMOr?  I*  NUMflFRi rm*f  iIm-  »*ffi- 
i.i  Tp  h  H  i"  i vi  liv  wliirli  flir  il'Tiinifnl  «v»U  I > n  i*l**p|if«ri| 

>1  •  lilt  .!!••«!  i.\  till"  r'riKiHMltllA  h*  Im  it  Y  ■  IIm  l*n"iHfr  fliilll 

'  .  11, .J  i»*  «•■  fl  »•  •  ll. 

♦  <  1  Ml  I-  »#l  I  *  11/  r  Ni  'MIlFPi****  II  ih*'  r*»|*nri  Im* 

,  ...  I  >»i\  »»••  -  ft  t*iiMil*rr«  *  i*i#fi«  r  f  »  th*  '  rr4i*'**fMf 

>  '  .  t/i-'  -j  *  .  »|*<v  rnirr  I  hi  •:  riiimh^fi  *» ». 

»*  U  Ml  AMI!  II  V  I  IMI  I  A  HON  NOTH  >  S  Fn'^r  .inv  lim- 

•»  ..  r  )t -iw -lisM  MiitMi «:  :  -*l  Mie  f«*p.»f! .  t  ihff  1h*ti  !ho*e 


i  St  *'K«if#*mn  nnnnutM  t-mnil  .iivt  iti ««ntM rt.tl mim  ul  1lu« 
ftpi-il  l» v  flW  l*i  tiiti  /ml It' »f »  *t*r|.  ** 

«  It  "ll.  S.  fiMYFrntnrni  rn^v  "♦'♦••in  *  *»pi^«i  « •  f 

ilii^  r«*|it*rt  *llr*i*llv  l)l*<  .  liilifi  <|iutl if i »>«9  l*l*f 

"*<*»*  <*IihII  i»**i»i^«iI  lltrAiifli 


I  |,  *M!  S  H'llil^fY  .*ift*Mi  i**1  ttiftV  Iihl »ih  r*>|»if>^  «*l  tln« 

r#p«>ri  tlirr*  *  I  v  PIH'.  Oiltm  niin|ilt**<!  ntfrt 

r.lmH  if»i|ti/i«i  ili«i  ti|*lt 


”A!»  *|i  Kti  iliiit  i»  *m  1  Iln«  trpmi  |«  I  mil  full. |.|.  «>imI 
i|ii««|  |*f**%  ini'll  .  i}|  iri]i|iiy|  flifmi^li 


II  Mu-  ii',»  il  l».i*i  I  linn*;  !>«*•!  l.»  ili^  I>I»m  #*  |  r«  hmr  nl 
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This  report  summarizes  the  on-site  study  of  mechanization 
in  DoD  libraries  and  information  centers.  Included  are  presenta¬ 
tions  and  evaluations  on  thesaurus  building,  file  structure,  input 
processing,  serial  control,  selective  dissemination  of  information, 
circulation  control,  equipments  being  used,  recommendations  on 
information  retrieval  systems,  observations  on  organization,  op¬ 
eration  and  application,  and  summaries  on  mechanization  status, 
scope  and  size  of  collections,  and  COSATI  subject  area  breakdowns. 
76  facilities  were  visited;  individual  reports  were  generated  for  35. 
Abstracts  for  the  35  reports  and  their  DDC  AD  numbers  are  included 
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Naval  Ship  Missiles  Systems  Engineering  Station 
Technical  Library  Dei  vision 
Port  Hueneme,  California 

Naval  Underwater  Weapons  Research  and 
Engineering  Station 

Library  &  Technical  Information  Division 
Newport,  Rhode  Island 

Naval  Weapons  Laboratory 
Technical  Library 
Dahlgren,  Virginia 

Operational  Test  &  Evaluation  Force 
Technical  Library 
U.  S.  Naval  Station 
Norfolk,  Virginia 

Picatinny  Arsenal 
Technical  Library 
Dover,  New  Jersey 

Remote  Area  Conflict  Information  Center 
Battelle  Memorial  Institue 
Columbus,  Ohio 

Rome  Air  Development  Center  Library 
Griffiss  Air  Force  Base,  New  York 


RC  Reliability  Central 

Rome  Air  Development  Center 
Griffiss  Air  Force  Base,  New  Yrok 

Recoil  Central  Reconnaissance  Applications  Branch 

Reconnaissance  Division 
Air  Force  Avionics  Laboratory 
Wright-Palterson  AFB,  Ohio 
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Seven  of  the  facilities  stored  their  thesauri  in  computer 
memory  and  used  thorn  for  automatic*  error  control  and/or  code 
conversion  for  natural  language  input.  Only  three  found  links  and 
roles  to  be  worth  the  added  programming  complexity. 

Eighteen  facilities  stored  their  search  files  in  an  inverted 
form  (e.g.,  a  file  ordered  by  descriptors)  and  four  in  the  direct 
form  (e.g.,  a  file  ordered  by  accession  numbers).  Searching  a 
direct  file  cart  be  a  long  procedure  since  the  file  must  include  a 
record  for  each  »cquisition  in  the  library.  Each  of  these  records 
must  be  searched  in  serial  sequence  to  determine  if  it  has  the 
desired  combination  of  descriptors.  An  inverted  file,  on  the  other 
hand,  has  one  record  for  each  descriptor  and,  therefore,  is  only 
as  long  as  the  descriptor  thesaurus.  Furthermore,  a  search  can 
be  confined  to  only  those  descriptors  of  interest.  Searching  this 
latter  type  of  file,  however,  requires  a  more  sophisticated  pro¬ 
gram  (sec  Section  VI,  "File  Structure"),  but  the  total  search  time 
can  be  much  shorter.  For  this  reason,  the  use  of  direct  files  in 
mechanized  searching  is  unusual,  although  direct  files  are  often 
used  after  an  inverted  file  search  in  order  to  obtain  bibliographic 
information  relative  to  the  retrieved  accession  numbers, 

Two  kinds  of  retrieval  system  philosophies  which  employ 
a  direct  file  search  were  encountered.  One  (e.g.,  EPS)  is  a 


1-G 


programs  (hat  servo  a  multitude  of  facilities.  (These  generalized 
programs  represent  a  considerable  cost  economy,  since  a  single 
program  development  can  be  used  by  several  facilities.  The  gen¬ 
eralized  program  approach  can  make  the  difference  between  b*»ing 
able  to  justify  and  afford  a  mechanized  search  process,  and  having 
none  at  ail.  ) 

Almost  all  of  the  libraries  complained  of  a  poor  understanding 
of  library  problems  on  the  part  of  (lie  programmers,  and,  in 
general,  the  programmers  criticized  the  librarians  for  not  under¬ 
standing  the  potentials  and  limitations  of  computer  applications. 

Poor  communications  between  librarian  and  programmer  can  be 
blamed  for  many  of  the  system  development  problems  experienced. 
Some  of  these  problems  manifested  themselves  only  after  the 
system  was  operating  and  improvements  more  difficult  to  under¬ 
take.  Foi  example.  Boolean  search  capabilities  were  sometimes 
designed  ;.nto  the  retrieval  program  with  severe,  although  uninten¬ 
tional,  limitations,  One  &uch  limitation  was  the  inability  of  the 
program  to  relate  both  the  AND  and  the  OH  operators.  Also,  the 
capability  for  search  complexity  often  seemed  far  more  sophis¬ 
ticated  than  necessary  to  satisfy  the  actual  user's  needs. 
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.  ABSTRACT 

Central  Information  Reference  and  Control  (CIRC)  is  used  at  the  Foreign 
Technology  Division  (FTD)  to  provide  computer- controlled  dissemination,  pro¬ 
duction  of  accessions  lists,  selective  listings,  and  retrospective  searches  of  a 
data  base  of  foreign  technical  documents  and  publications,  CIRC  is  a  large-scale, 
semi-automatic  system  designed  and  implemented  through  the  combined  efforts 
of  FTD,  the  System  Development  Corporation,  and  other  DoD  agencies.  The 
system  is  expected  to  provide  improved  service  to  the  user;  literature  searches 
are  faster  and  much  more  comprehensive  than  they  were  before. 
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